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AREAS OF RECURRENCE OF TOXIC ALGAE WITHIN 
BURRINJUCK DAM, NEW SOUTH WALES, AUSTRALIA 

Valerie May 
(A ccepted 14.9.1976) 

ABSTRACT 

May, Valerie {Nalional Herbarium of New South Wales, Royal Botanic Gardens, Sydney, 
Australia 2000) 1978. Areas of Recurrence of Toxic Algae within Burrinjuck Dam, New South 
Wales, Australia. Telopea I (5).-295-i75—Potentially toxic algae (Anacy.'itis cyanea 
and/or Anabaena circinalis) occur periodically as unwanted summer blooms on surface water of 
Burrinjuck Dam. Examination of Bottom water collections from routine stations within the 
dam showed that Anacystis occwTcd near the junctions to the dam of each of the three river arms, 
but that in regions near the junction of both the Murrumbidgee and Yass River arms it occurred 
earliest, most frequently, more densely and persisted longest. These two general regions also 
appear to be suited to the regeneration of Anabaena. The water from both these regions contrasts 
with that from the corresponding region near the junction of the Goodradigbee River arm in 
that it is richer in phosphorus, nitrite and ammonia nitrogen, iron, potassium and bacteria; 
also it is much lower in oxygen content and shows less light penetration. These nutrient-rich 
regions receive sewage and drainage cITlucnt from upstream settlements as well as more run-olf 
from pastoral and agricultural land, which could well account for the contrasting physico-chemical 
conditions. The resultant abundance of Anacystis in both these regions is considered a source 
of potential algal blooms and it is therefore concluded that these productive zones are the ones 
that should be treated in any attempt to control or inhibit algal blooms in the dam. 


INTRODUCTION 

Burrinjuck Dam is a man-made water impoundment situated in the western 
slopes area of New South Wales at 35° 00^ S, 148° 35^ E. It is fed by three rivers, 
the Murrumbidgee, Yass and Goodradigbee; the first two of these drain relatively 
populated and developed areas, while the third runs through relatively undisturbed 
areas. 

During the last few years problems have developed at this water reservoir 
because of the increasing amount of summer-time water blooms of the blue-green 
algae Anacystis cyanea (Kuetz.) Dr. & Dail.* and Anabaena cireinalis Rabenh., 
either separately or together. These algae occur in nuisance quantities and they 
can be toxic (McBarron and May, 1966, and May and McBarron, 1973). Although 
it is known that the degree of toxicity of these algae varies (Gorham, 1964), the risk 
of toxicity exists; throughout this paper the term “toxic algae” also includes 
potentially toxic algae. 

The present work was undertaken over a period of three years (40 months) 
primarily to study the development of these blooms and to determine the likely 
causes and location of their occurrence. This information could lead to the possible 
control or modification of the blooms. 


* Also known as Microcystis aeruginosa Kuetz. 
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METHODS 

Samples of both surface (Top) and near-sediment (Bottom) water were collected 
each month. The number of stations examined has been progressively increa.sed 
during the survey; three sampling stations were u.sed initially (between February, 
1972, and August, 1973), and then a further three were added to provide a better 
coverage of the total water area (Figure 1, stations 1-6). For greater precision, 
additional Bottom stations were examined (11 collection dates) between June, 1974, 
and April, 1975 (Figure 1, stations 13-20). Further collections were carried out 
by T. Scribner (N.S.W. State Fisheries) in November, 1973, and 1974, and February, 
1974, and 1975: these are considered also in this study. 

At each sampling station at each time of collection the water depth was recorded, 
the temperature of the Top and Bottom water measured and the amount of light 
penetration through the water estimated. The algae recovered at each such station 
were examined from both live and formalin samples. In addition, bacterial counts 
were made on samples from Stations 1 to 6 (since 8.1973) and analyses of the phos¬ 
phate, ammonia nitrogen and potassium content of the water carried out. Further, 
Scribner investigated also the dissolved oxygen content, the iron and the nitrite 
nitrogen content of the water from the more numerous stations from which he 
collected. 


OBSERVATIONS ON GENERAL FLORA 
Algae Observed at Burrinjuck Dam 

Altogether 31 species of algae are recorded from Burrinjuck Dam. Some 
occurred infrequently (Table lA), while others were more common (Table IB) or 
at times dominant (Table 1C). 

Of the 17 species listed in Table lA, more than one half (10 species) were re¬ 
corded at one or more stations (in both Top and Bottom collections) in October or 
November, 1974, following a period of excessive flooding, when the heavy flow of 
water had disturbed the normal algal distribution in the dam. Thus the occurrence 
of these species may be linked with variations in rainfall and run-off. 

Most of the species listed in Table IB show some seasonal variation. 

Some species, including Ankislrodesmus falcaliis, Ceratium hirwulinella, 
Closterium sp. and Pandorim sp., occurred less frequently or not at all during the 
peak of summer. Melosira gramdata, Oocystis sp., Staurasirum sp., Sphaerocystis 
schroeteri and Trachelomonas sp. showed little seasonal variation. Melosira varians 
was rare or absent in July to October. 

Cyclotella sp. occurred as a slight bloom at Stations 3 and 5 in October, 1974, 
following the flood, and was moderately common also in most Bottom stations at 
this time. Micrasterias liardyi occurred mainly from February to August, both in 
Top and Bottom collections, but was frequent only in the Bottom collections of 
March, 1975. 

The toxic species, Anacystis cyaiiea and Anabacna circinalis, were at times 
dominant; details of their occurrences will be further considered below. 
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At Burrinjuck Dam, the richness of flora varied throughout the period of study. 
In some cases new records in a station were due to redistribution of species by 
flooding. It seems that the period of three years study was insufficient to remove 
the effects of such chance changes, and hence no consistent picture of the area of 
the greatest number of species has emerged. 

Comparison with Earlier Work 

The only comparable earlier study of algae in a large dam in Australia is that 
of West (1909) at Yan Yean Reservoir, Victoria. West carried out plankton trawls 
and collected from shore areas in an attempt to study the whole flora of the dam. 
While the aims and methods of his study differed from the present ones, certain 
comparisons with his data arc worthwhile. Thus, of the phytoplankton recorded 
here from Burrinjuck Dam, nearly two-thirds of the genera (18/29) occur also at 
Yan Yean: a number of the species are the same. 

As at Yan Yean (West, 1909) diatoms, except Melosira, were not a conspicuous 
part of the flora. However, unlike Yan Yean in 1905-1906, the blue-green algae 
in Burrinjuck Dam in 1972-1975, were at times the dominant algae, occurring as 
blooms. In Yan Yean Dam the phytoplankton density was at a maximum in 
March-April with a minimum in September-October. In Burrinjuck Dam the 
maximum occurred between November-Fcbruary, when many blue-green algae 
developed. September-October has tended to be a time of flooding and therefore 
the density of plankton was variable. 


OBSERVATIONS ON THE TOXIC ALGAE 

Anacystis cyanea and Anahaena circinalis, the species of main interest in this 
study, are found in either Top and/or Bottom water samples (Table 1C) and some¬ 
times occur as surface water blooms in summer: these arc likely to be dense between 
Novembei and February. These toxic algae can appear under very similar conditions 
and, within a single floating surface bloom, aie able to replace each other in Top 
collections by changes in their relative frequency. This happened at Burrinjuck in 
the summer of 1973-74, where the bloom started as Anahaena (occurring from July, 
1973, to February, 1974) and finished as/f/raej'^r/s (occurring from November, 1973, 
to August, 1974), with a dense mixed bloom from November to February (Table 2). 

Since distribution of the surface water blooms can be affected by local wind and 
water movements. Bottom .sampling was considered more reliable than Top to provide 
information on areas of development and seasonal regeneration of these species. 
It seems likely that those areas where there is evidence of dense, frequent or early 
occurrence of the toxic species in Bottom collections arc those areas from which 
regeneration is most likely to occur, perhaps from resting stages in or on the mud. 
Collections during or immediately following a dense bloom could be less helpful 
since the surface bloom, occurring where the wind blew it, could also provide 
additional specimens in Bottom collections (when the dam was not stratified or by 
contamination during sampling). These could be relatively random in distribution. 
Residual surface occurrences are likely to be found at any time, being sometimes 
quite slow in disappearing. The actual month of the year when the algae start to 
re-develop appears to vary from year to year, being affected, for instance, by floods. 
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Occurrence of Anahaena circinalis 

Prior to the summer of 1973-74, the eailiest Bottom collections of Anahaena 
were found at Station 3 in the Murrumbidgee Arm in July, 1973, and at Station 6 
in the Yass Arm in August, 1973, while other stations showed no such occurrences. 
Immediately prior to July, 1973, no surface bloom was reported. 

During the summer of 1973-4 (October to March), this species was plentiful 
throughout the reservoir, being part of a surface bloom from November until 
February (Table 2). During this time it was recorded in 10 Top collections at 5 
different stations and in 8 Bottom collections at 6 different stations. 

After a winter period during which the species was found only in isolated, 
possibly residual. Top collections (at Stations 1 and 6 in May, 1974), Anahaena 
reappearing sparsely in a Bottom collection at Station 14 in July, 1974. Flooding, 
which commenced in August, 1974, seemed to have suppressed the summer develop¬ 
ment of the species and, after the flood, unlike Anacystis, Anahaena did not recur 
quickly. It has been found since then only at Stations 6 and 4 in March, 1975, and 
June, 1975, respectively. 

There is no evidence of Anahaena occurring in quantity in any particular Bottom 
area. No doubt it overwinters in its spore form and regenerates in favoured 
positions, although not speedily following flooding. Heterocysts were present in 
October and November, 1973, in February, 1974, and in March, 1975, i.e. during 
the main summer bloom period. 

Occurrence of Anaeystis cyanea 

Anacystis was first observed in the reservoir at Station 1 (Top collection) in 
October, 1973 (Table 2), and thereafter developed very rapidly throughout the 
reservoir, being present in all Top collection samples between December, 1973, and 
February, 1974, and being part of the dense surface summer bloom which occurred 
between November, 1973, and February, 1974. The species did not finally disappear 
from Top samples until after August, 1974. 

Bottom collections indicated Anacystis was well distributed throughout the 
stations between November, 1973, and April, 1974, (Table 1C). During this time 
of e.xtensive heavy bloom, the number of records of Anacystis from Stations 1 and 2 
Bottom water was higher than at any other period of the observations. 

In May Anacystis was limited to Station 6 in Bottom collections, although Top 
collections recorded it at Stations I, 5 and 6. 

Occurrences of Anacystis in Bottom collections after May, 1974, until April, 
1975, (including the additional collecting stations, see Figure 1), arc shown in Table 3. 
In June, 1974, Bottom collection Anacystis was found in Stations 3, 5, 20, 14, 6, 19 
and 18, together with a trace in Station 1. The latter was probably due to blocking 
of the current by the dam wall and hence could be ignored. The heaviest occurrences 
were from Stations 20, 6 and 19. Top collections came from Stations 1, 4 and 6. 
The affected Bottom stations were all near the junctions of each of the three rivers 
with the main body of the dam (Figure 1); but the Murrumbidgee and Yass River 
arms showed a much higher incidence than did the Goodradigbee. Of the two 
samples (fresh and with formalin) from the same level of those stations near each 
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river junction taken from a depth of about 12—40 m, Anacystis occurred in four 
of a possible six cases in each of the Murrumbidgee and Yass areas, but only one in 
six in the Goodradigbee collections. Anacystis did not occur further downstream 
from the two most affected river arms, even though the depths were similar to those 
stations in which it did occur. 

In July, 1974, Anacystis occurred in Bottom collections from Stations 20, 4, 14, 
6, 19 and 18. Heavy flooding had commenced by August, earlier in the Murrum¬ 
bidgee arm, and this affected the collections, causing a marked decrease in algal 
content in the water. This flooding was accompanied by heavy overflow from the 
dam and no doubt removed quantities of both algae and sediment. At the peak 
intensity of the flood (late August, 1974) it was reported that the water volume of 
the dam was being replaced every three days. The toxic algae {Anacystis or Anabaena) 
were absent from all samples collected in September and October (the only time 
such absence was recorded during detailed observations). This doubtless means 
that the dilution was too great for the collection bottles to be likely to obtain speci¬ 
mens. This flooding interrupted the normal seasonal development of the toxic 
algae. 

Regeneration after the flood occurred in the same areas as in June, 1974, i.e. 
near the junction of each of the three rivers with the main body of the dam. In 
November, 1974, Anacystis occurred rarely in the Bottom sample from Station 3. 
Floating (Top) material was not noted until December, indicating that Bottom 
collections following the flood were not affected by surface occurrences. In an 
extra survey (comprising twelve stations, with forty collections throughout the dam) 
Scribner (14th November, 1974), recovered Anacystis (rare) from a single surface 
collection situated above Station 20 in the Murrumbidgee River. 

In December, 1974, Anacystis wa& found (rare) in Bottom collections from Station 
13 (Goodradigbee) and Station 6 (Yass), while Top collections of it came from 
Stations 2, 4 and 6 (also only rare). 

In January, 1975, it was found more widely distributed, occurring in Bottom 
collections at Stations 3, 5 and 20 (densest in the latter) in the Murrumbidgee area. 
Stations 4, 14 (both rare) in the Goodradigbee area, at Stations 6, 19 and 18 (rare) 
in the Yass area, and at Station 2 (rare) of the main dam. It occurred also in surface 
collections at Stations 3, 5 and 6 (densest in the latter) and also at Station I (rare). 

The rare occurrences in Station 1 (Top) and 2 (Bottom) could be considered 
due to Anacystis being washed down and perhaps dropped as the current lessened 
due to the effect of the dam wall. 

February collections showed Anacystis present in all surface samples, and in 
some wind-concentrated areas it occurred as a dense bloom. At this time Anacystis 
occurred in the Bottom collections only in the Murrumbidgee and Yass arms and 
downstream below Station 3 in the main dam (i.e. Stations 5, 15, 16, 6, 18 and 19) 
Scribner, in a further survey (February, 1975) of his stations obtained Anacystis 
in Bottom collections only from near the junctions of the Murrumbidgee and Yass 
arms, surface collections of the species were more widespread. 

By March, Anacystis was found only in Bottom collections from the Murrum¬ 
bidgee and Yass arms areas (Stations 3, 5, 20, 6, 18 and 19), and in April was recorded 
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only from Stations 20, 6 and 19. A further cycle appears to have started in May 
with Anacystis at Stations 2 and 3, and at Stations 2, 3 and 6 in June, 1975. Surface 
collections were obtained at Stations 3 and 6 in May, but not in June, 1975. 

More Frequent Occurrences of Anacystis cyanea 

The most frequent records of the occurrence of Anacystis in Bottom collections 
throughout the study were from Station 6, near the junction of the Yass River with 
the main body of the dam (11 times), and Station 3, near the Murrumbidgee River 
Junction (10 limes); these were the stations at which this alga developed early 
seasonally (May-June, 1974) or recurred first (beginning November, 1974*) after 
flooding and also where it was most persistent. The species developed later in the 
Goodradigbee River arm junction area, but then occurred less densely there than in 
the other river arm junction areas and was less persistent. 

During the eleven collection dates between 14.6.1974 and 18.4.1975 inclusive, 
when the maximum number of stations was examined regularly, the collections 
from near Station 3 (Stations 3, 5 and 20) and particularly near Station 6 (Stations 6, 

19 and 18) definitely contained Anacystis more frequently than did other areas 
(Table 3). The occurrence of Anacystis in Top collections followed a similar pattern. 

Furthermore, the only dense occurrences of Anacystis in Bottom collections 
were at Stations 19, 6 and 20, these being at times when the readings of the presence 
of Anacystis were frequent anyway. 

Thus the area of development is not a very precisely limited one, but extends 
in each case over three of the collecting stations. The contrast between the Murrum¬ 
bidgee and Yass regions on one hand and the Goodradigbee region on the other is 
obvious. The fact that the areas rich in these algae are fairly extensive makes it 
even less likely that such an area exists in the Goodradigbee but has not been in¬ 
cluded in the stations examined. These stations had been chosen as being in 
corresponding positions for comparison, and the depths of Stations 13, 4 and 14 
in the Goodradigbee average 12 to 39 m, certainly overlapping the range of 14 to 
32 m of the six stations cited for the Murrumbidgee and Yass areas rich in algae 
(See Figure 1 and Table 3). 

It is interesting to split the total figures given in Table 3 into those of the months 
February, March, April and May (i.e. those in which there was no Anacystis in the 
Goodradigbee junction area) and the remainder (Table 3). From these totals it 
appears that Anacystis occurs more frequently near the junctions of the Murrum¬ 
bidgee and Yass Rivers than elsewhere, and, further, this applies irrespective of 
whether or not one considers those occasions when the species was absent from the 
Goodradigbee collections but present in the other two river systems. 

It is assumed that the plants, arising from these productive areas near the 
lunctions of the rivers, continue to grow and increase while in a plankton form, no 
doubt aided by the same factors which helped their initial development. 


* These observations are more reliable since the flood had removed surface specimens prior to 
December. 
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Fig. 2. Graphs showing water temperatures at monthly intervals from October, 1973, to June, 
1975. Unbroken line shows Top water temperature. Broken line shows Bottom water temper¬ 
ature. Graph A is of Station 1. Graph B is of Station 6. 
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Material collected 31.1.1975 at depth of half a metre at Stations 1-6 could be 
assumed to be less affected by wind than surface collections, but perhaps to reflect 
the occurrence and growth of the planktonic phase of the growth of Anacyslis. 
In these collections Anacyslis was present in Stations 3 to 6 inclusive, i.e. near the 
junctions of the river arms. It was noticeably more prevalent in Stations 3 and 5, 
but still plentiful in Station 6, and less common in Station 4. Highest density of 
Anacyslis here again is in the productive areas of the Murrumbidgee and Yass River 
arm junctions, with less occurring near the Goodradigbee River arm junction. 


PHYSICO-CHEMICAL CORRELATION 
Physical Factors 


Deplli of Slalions 

The collecting stations cited are shown in Figure 1. The average reading (since 
13.8.1973 for Stations 1-6, and since 9.7.1974 for Stations 13-20) of their 
depths is given in Table 3. The depth readings are not precise since there is variation 
in the water storage level in the dam, the amount of loose sediment lying free, and 
the e.xact location of the station (a rock on the river bottom could affect the reading 
by metres). Stations 1 and 2, nearer the dam wall, are, as expected, markedly 
deeper than the others. Except for the highest stations upstream, and the Yass 
River itself, the depths of the other stations do not vary greatly. 

Teniperalure 

The Top water showed a range of temperature from about 11° C (winter) to 
25° C (summer), whereas Bottom waters showed a winter minimum of about 8° C, 
but reached a higher summer maximum in shallower collections (Maxima: Stn 1, 
15°; Stns 2 and 4, 16°; Stns 3 and 5, 18°; Stn 6, 19°). Thus the difference in temper¬ 
ature between summer Top and Bottom waters was noticeably greater in deep waters, 
as is to be expected because of stratification. Figure 2, showing the temperature 
readings of Stations 1 and 6 from October, 1973, to June, 1975, illustrates this 
difference. 

Liglil Penelralion 

Observations and estimates made at the time of collecting the water samples 
show that the light penetration varied with local conditions—ranging from a few 
ems to about 5 m and was particularly low during the flooding in August to October, 
1974. It was generally higher from December to April (i.e. in summer), unless 
reduced by a bloom. Light penetration was also generally lower in Stations 3, 5 
and 6 than in Stations 1, 2 and 4. It would seem that light was likely to be a factor 
limiting photosynthetic growth in most stations. This possibly favours blue-green 
as compared with green algae. 

Chemical and Biological Factors 

The W.C. & l.C.-W.P.C.B. figures on phosphate in 20 serial readings of Bottom 
water from August, 1973, to February, 1975, display a great deal of variation— 
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possibly due to variations in input—but the totals of all readings show that Stations 
3, 5 and 6 (total readings ranging from 4.22 to 4.98 mg/L) are markedly higher than 
are those of Station 4 (total readings 3.35 mg/L). Similarly for 21 collections for 
ammonia nitrogen (in mg/L) the total reading for Stations 3, 5 and 6 ranged from 
1.32 to 1.73, compared with those of Station 4, which was 0.35. 

The corresponding figures on potassium concentration (in mg/L) obtained by 
the same analysts show that Stations 3, 5 and 6 also contained higher potassium 
readings. Thus the total of 16 readings ranged from 33.3 to 34.3 for Stations 3, 
5 and 6, compared with 25.1 for Station 4. 

Bacterial counts carried out on the six stations of this study showed the 
Escherichia coli count per 100 ml water reached over 100 only in Stations 3, 5 and 6 
(in December, 1973, and August, 1974). In addition, total coliform counts per 
100 ml water were over 10,000 only in Station 3 (in December, 1973), while faecal 
Streptococcus rose above 100 per ml water only in Station 6 (in May, 1974). 

Scribner’s examination of twelve stations (both Top and Bottom water) in the 
dam in November, 1973, and Februar>', 1974, showed that the phosphate levels of 
Bottom waters (both active and total phosphate) exhibited the expected decrease 
proceeding from river to dam wall, and showed further that these figures were 
generally several times greater in the Murrumbidgee and Yass arms, near the river 
junctions, (total phosphorus November- 75 and 120; February- 66 and 170 /xg/'L), 
than in the corresponding areas in the Goodradigbee arm (November- 17 and 17; 
February- 31 and 37 /xg/L). Furthermore he found that the high phosphorus level 
continued further downstream towards the main dam area in February than in 
November. Scribner’s figures show also very much higher values for iron and nitrite 
nitrogen near the Murrumbidgee and Yass arm junctions compared with the 
Goodradigbee arm junction and this effect continued further downstream in summer. 

In addition, the dissolved oxygen (whether measured as mg/L or percentage 
saturation) in Bottom water was generally at least twice as high in the corresponding 
parts of the Goodradigbee arm as in the Murrumbidgee and Yass arms, which were 
fairly similar to each other. These values were all lower in summer than in winter. 
This shortage of oxygen also extended further downstream below the Murrumbidgee 
and Yass arm junctions in summer than in winter (Scribner’s figures). 

Thus, summarizing all this chemical information on the analyses of Bottom 
waters near the junctions of each of the three arms of Burrinjuck Dam, there is a 
definite contrast, at the areas of the river junctions, between the Murrumbidgee and 
Yass arms on one hand and the Goodradigbee on the other, the former showing 
higher nutrient values of phosphorus, nitrite and ammonia nitrogen, iron and 
potassium, associated with lower oxygen content and sometimes high bacterial 
counts. 


DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

The species Anacystis cyanea was collected in New South Wales at least as early 
as 1915, but it is only since 1966 (McBarron and May) that we have records of its 
occurrence being in nuisance and toxic quantities. 
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If one determines that some areas grow greater and nuisance quantities of the 
toxic alga, while other areas in which it occurs do not, then it seems reasonable to 
assume that the conditions prevailing in those areas of greater preponderance, but 
not elsewhere, are those conditions which lead to the excessive growth of the toxic 
alga. 

Anacyslis cycmea usually develops during summer in Burrinjuck Dam apparently 
from Bottom water in areas near the junctions of each of the three tributary rivers, at 
depths ranging from about 12 to 40 m. The regions near the junctions of the Murrum- 
bidgee and Yass arms have shown excessive growth of toxic algae compared with that 
of the Goodradigbce arm, which shows only slight growth. The conditions pre¬ 
vailing in the first two cases seem therefore to be those which lead to excessive growth 
of this alga. In these productive areas there is a high concentration of phosphorus, 
as well as both nitrite and ammonia nitrogen, potassium and iron, together with 
low oxygen content and sometimes high bacterial counts. In many ways the 
Goodradigbee River arm acts as a control contrasted with the polluted (nutrient- 
enriched) Murrumbidgee and Yass River arms. 

The earlier, more frequent, denser and more persistent development of Anacystis 
and possibly early recurrence of Anabaenci in these productive zones (of the 
Murrumbidgee and Yass arms) would seem to be associated with the higher nutrient 
levels of the incoming water and presumably also of the underlying sediments. 

The productive areas are those receiving sewage and drainage effluent from 
upstream urban developments, together with more run-olT from pastoral and agri¬ 
cultural land, and this could well account for these changes. 

The finding that toxic algae persist or recur in these Bottom collections near 
the junctions of rivers with the dam—all at depths where light intensity is low, depths 
ranging from about 12 to 32 m, and with low light penetration,—could be accounted 
for either as:— 

1. an accumulation of these algae deposited from the river load, brought down 
from upstream, or 

2. the algae basically of dam origin, and heterotrophic growth occurring, so 
that the disintegrated and unrecognizable single cells residual in the sediment are 
able to grow into recognizable clumps of cells, or 

3. an unusually high autotrophic growth efficiency at low light intensities. 

However, if, as seems to be definite fact, there is an accumulation of Anacystis — 
in a healthy condition and often showing gas vacuoles—in Bottom collections near 
the junctions of tributary streams which are high in nutrient (Murrumbidgee and 
Yass Rivers), then from these zones high concentrations of toxic algae (in fact blooms) 
could develop either by: 

1. heterotrophic growth*, using the high level of nutrients (and probably also 
of chelating agents) present, increasing the number of algae present, and these algae 
later rising towards the surface of the water, or 


* Perhaps only indirectly; enhanced bacterial growth leading to local high levels of carbon 
dioxide and low oxygen and therefore favouring the growth of the algae. This assumes that 
there is low but sufficient light present. 
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2. the algae present in the Bottom area rising to a more phototrophic area 
and then to the surface, possibly carrying a luxury amount of reserve phosphorus 
(Gerloff and Skoog, 1954) or other inorganic nutrients with them, as suggested by 
Fogg, (1969). This in turn would assist rapid cell division on reaching the light 
zone. 

In either case the accumulated algae occurring in these Bottom zones near or 
below the junctions of rivers which bear high nutrients could readily lead to the 
development of a bloom of the toxic algae. This bloom would then be readily 
distributed b> currents and winds on the surface of the dam. 

It is interesting that Chernousova et al. (1968, cited by Whitton, 1973, pp. 360 
and 558) also report large deposits of Microcystis aeruginosa (= Anacystis cyanea) 
at the bottom of the Kremenchug Reservoir, U.S.S.R., which possibly give rise to 
the heavy summer development of the algae. 

It follows that any treatment of the dam to prevent or control the incidence of 
blooms of toxic algae in it should be directed towards tho.se areas near the junctions 
of those tributaries which provide or have provided a heavy nutrient load, i.e. near 
the junctions of the Murrumbidgee and Yass Rivers in the vicinity of our Stations 
3 and 6. This treatment could be directed towards either:— 

1. reducing the input of those factors which increase the phosphorus, nitrite 
and ammonia nitrogen, potassium, iron and bacteria and decrease the oxygen 
concentrations. It should be borne in mind that there would be a considerable 
time lag between cessation of such input and cessation of its effect, since there is 
already likely to be a high reserve accumulated in the sediment, which could be freed 
under suitable conditions, or 

2. altering the conditions at the zones of regeneration and heavy growth of 
toxic algae, to reduce their suitability as growth zones for the algae concerned. 
Overseas work indicates that the most hopeful line of work in this field is likely to 
be by controlled aeration. 

Another possible control measure might be to reduce or remove the sediment 
of re-cycled nutrients in these areas, as has been done physically in Sweden; this 
might be done physically or chemically. Again, according to whether the species 
concerned is able to function heterotrophically or not, it might be possible to control 
it by local reduction of light. 

These results and conclusions would seem likely to apply to other similar bodies 
of impounded water. 
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Notes on Tables 

Tabic 1, A, B and C 

Species of algae recorded from Btirrinjuck Dam. Stations 1-6 were collected 
regularly between August, 1973, and April, 1975. Stations 13-20 were collected 
only between June, 1974, and April, 1975. The station and date of collection are 
shown for each species. A dash following a date of collection indicates the 
continuous occurrence of the species from that date until the next one listed below 
for that station. Table A. Infrequent species. Table B. More common species. 
Table C. Species which sometimes formed dense blooms. 

The authorities for species mentioned in the tables are as follows: Actinastriim 
hantzcliii Lag.; Anabaena circinalis Rabenh.; Anacystis cyanea (Kuetz.) Dr. & 
Dail.; Ankistroclesiniis falcafus (Corda) Ralfs; Ceratium iurundinella {O. F. Muell.) 
Dujardin; Franceia droescheri (Lemm.) Smith; Melosira granulala (Ehrenb.) Ralfs; 
Melosira varians Ag.; Micrasterias hardyi West; Microcoleus lyngbyaceus (Kuetz.) 
Crouan; Scenedesnnis obliquus (Turp.) Kuetz.; Scenedesnius quadricaudus (Turp.) 
do Breb.; Schizothri.x calcicola (Ag.) Gomont; Sphaerocystis schroeteri Chod. 
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Table 2. 

Record of occurrence of Anabaena and Anacystis in Top water collections in 
various stations, showing the change in composition of the algal bloom during the 
summer of 1973-74. 


Table 3. 

Table showing the occurrence of Anacystis in various Bottom stations during 
the time when numerous stations were studied (June, 1974, to April, 1975). Results 
of May, 1974, are included also (six stations only sampled) to complete records for 
the year but this reading for May may readily be disregarded. These figures are 
considered both during those times when the species occurred in the Goodradigbee 
River arm, and those times when it did not. Table also shows depth of stations, 
showing the average reading in metres. Averages are taken of readings obtained 
between August, 1973, and May, 1975, for Stations 1 to 6, and between July. 1974. 
and April, 1975, for stations 13 to 20. 
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TABLE 2. 

Top Collections of Anahaena and Anacystis, Summer 1973-4 


Date 

Anahaena 

j Anacystis 

-/7/73 .. 



Stn 3 


-/8/73 .. 



Stn 6 


-/9/73 .. 



Stn 6 


-/1 0/73 .. 



Stn 1,4 

Stn 1 

-/11/73* 



Stn 1,2,3,4 

Stn l,2,3,4,5 

-/12/73 .. 



Stn 1,2 

Stn l,2,3,4,5,6 

-/l/74t .. 



— 

Stn 1,2,3,4,5,6 

-/2/74 .. 



Stn 3,6 

Stn 1,2,3,4,5,6 

-/3/74 .. 



— 

Stn 3,5,6 

-/4/74 .. 



— 

Stn 2,3,4,5 

-/5/74 .. 



Stn 1,6 

Stn 1,5,6 

-/6/74 .. 



— 

Stn 1,4,6 

-/7/74 .. 



— 

Stn 6 

-/8/74 .. 



— 

Stn 5 

:/?S74}F'°°d 






• Maximum growth of Anabaena 
t Maximum growth of Anacystis 


















Occurrence of Anacystis in Bottom water collections, 1974-1975 


May\ Toxic Algae in the Burr in] nek Dam 


"oi S 


0) 

X) 

^ < 

C3 ^ 

■S cS 
o > 


60 C3 

3 a> 

t: > 


E 

cd 

Q 

c 


X 

E 

3 

z 

3 

(55 


Tj- 


a 

u 

XJ 


P3 


X X X X X 


Tj* 

<N 

X 

X 

X 



o 

m m 











X 

X 



o 

<N 


m 








ON 


X 



o 



r<N 







o 

Tt 

X X 

X 


X 

X 

(N 

»n 










29 

X 

X 

X 

X 

(N 

(N Tj- 


<N 

X 

X 

X 


X 


m Tf 


m 












o 

o o 


r<N 







VO 




X 



o — 


m 







lo 

00 



X 



o — 


m 







(N 



X 



o 











00 

X 




o 











rt ' • ' ^ 

‘ ‘ <iJ 'ii» a» 

0 ^ U-X 

- t? S ^ E E 

^ n « 


«r> 

0\ 

* >. 

>% 

u. ?3 
Cd 3 


^.•3 

« a 

:s< 


<N IT) 


m 


.3 cd 


=■§ 

3 


ON 


•3*3 

t 

O-E 3 

:'o|S 

c 

u o ® 
O > t- 

• X O t) 
' C X X 

= cd E 
C to 3 

• .5 = 

V Id 3 "cd 


313 









































Telopea 1 (5): 315-318 (1978) 


315 


NEW RECORDS FOR AUSTRALIAN ALGAE 

Valerie May 
(A ccepted 2.12.1976) 

ABSTRACT 

May, Valerie {National Herbarium of New South ^Vales, Royal Botanic Cardens, Sydney, 
Australia 2000) 1978. New Records for Australian Algae. Telopea I (5).' i/5-.7/S.—Records of 
the occurrence of a freshwater alga new to Australia [Diacanthos belenophorus (Chlorophyta)], 
of a marine alga new to Australia [Ceramium panicuiatum (Rhodophyta)] and of certain marine 
algae new to New South Wales [Anotrichitan tenue and Spyridia dasyoides (Rhodophyta) and 
Oscillatoria erythraea (Cyanophyta)] are reported. The occurrence in unusual circumstances or 
quantities of Ectocarpus (Phaeophyta) and of Anacystis cyanea and Nostoc sphaericum 
(Cyanophyta) is noted also. (Algal Systematics; Plant Distribution) 


All specimens cited are held in the National Herbarium of New South Wales, 
Royal Botanic Gardens, Sydney, Australia (NSW). 


NEW RECORDS FOR AUSTRALIA 

Diacanthos belenophorus Korchikoff Chlorophyta 

Sterile material of this species was collected in September 1970 and then fertile 
material was obtained in October and November: by December the taxon was 
absent. A few samples were found in the same location in September 1971. 

The material agrees well with Korchikoff’s illustrations reproduced in Bourrelly 
(1966, p. 173, PI. XXVI, fig. 4a, b, c). This species occurs in Russia, Great Britain 
and France (Bourrelly, 1966) but this is the first record from Australia. 

Voucher Specimens: Chapman’s Property, “Koolamon”, Braidwood, Southern Tablelands, 
New South Wales, Valerie May 2.ix.l970 (Herb, sheet C149), 8.X.1970 (Bottle C151), l.xi.l970 
(Herb, sheet Cl 52), 2.ix.l971. Surface water of dam. 


Ceramium panicuiatum Okamitra Rhodophyta 

This species was common at Jervis Bay, N.S.W., in the following localities: 
Murray’s Beach, Naval Station, and at Hare Bay. The material matches well that 
described and illustrated by Okamura (1921, p. 114, PI. CLXXIX, fig. 8-16). C. 
panicuiatum is quite distinctive because of the 2-4-celled spines occurring at the 
nodes near the apices of the branches. 

It is not known whether this Japanese species is a recent introduction to Australia, 
or whether it is in fact native to Australia but not previously recorded. 

Voucher Specimen: Hare Bay, Jervis Bay, New South Wales, Valerie May 29.xi.1973. 
On Posidonia australis. 
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NEW RECORDS FOR NEW SOUTH WALES 

Anotrichium tcnue (Agardh) Naegeli Rliodophyta 

This species was recorded previously as a species of Monospora (May, Bennett 
and Thompson, 1970), but can now be determined definitely on the basis of tetrasporic 
material. The specimens agree with the description of Griffilhsia tenuis published 
by Okamura (1933) except that branching does not originate “always from the proxi¬ 
mal and near the basal wall of the cells", but also arises from the distal end of the 
cell. Abbott (1946) describes this species as also having “persisteni dichotomous 
branching”. 

The species is cosmopolitan in warm to subtropical waters. It has been 
recorded previously as Griffithsia thyrsigera (Thwait.) Grun., from Western Australia, 
Northern Territory and Norfolk Island, and Baldock (1976) recently has shown that 
G. tenuis Ag. should be known as Anotricliiiini tenue (Ag.) Naeg. The present appears 
to be the first definite record of A. tenue from New South Wales. 

Voucher Specimens: Plantation Point, Jervis Bay, New South Wales, Valerie May 
I.ix.l973, 6.V.1973, 4.vi.l973, 30.vii.l973 (tetrasporic). 

Spyridia dasyoides Sonder Rhodophyta 

This material accords with Harvey’s illustration of his S. opposita (1860, PI. 
CLVIII) and with other material from Victoria held at NSW. According to 
Womersley & Cartledge (1975) the species should be known as S', dasyoides Sond. 

This species is recorded from the western and southern shores of the Australian 
continent, east to Victoria and also from Tasmania, but this is the first record of S. 
dasyoides from New South Wales. Possibly the species has not been recorded from 
New South Wales previously, because it occurs at too deep a level for between-tide 
collecting. 

Voucher Specimen: Green Point, Warrah Sanctuary, Broken Bay, New South Wales, 

/(. iV. D. Larkani, D. Baker & A. R. H. Martin I7.xii.l972. Sublittoral, 6 m depth, collected 
from rock by diving. 


Oscillatoria crythraea (Ehrenherg) Kuetzing Cyanophyta 

Formerly recorded as Trichodesmium erytliraeuni Ehrenberg. 

This member of the marine plankton forms obvious surface blooms in warm 
waters off the coast of Queensland and Western Australia, as well as in most tropical 
and subtropical waters, according to Drouet (1968). He suggests that it may be 
an ecophene of the more widely distributed Oscillatoria suhnieinbranacea Ardissons 
et Strafforello. 

In 1972 a surface bloom of this species occurred in the coastal waters of New 
South Wales. It was observed initially in late October near Taree and Coifs Harbour 
and was evident off the coast of Sydney* (Palm Beach to Cronulla) in early December. 
During maximum development the bloom extended over an area of about 2.5 hectares 
but it had disappeared by 20.xii.l972. This is the first record of O. erytliraea for 
New South Wales. 


* pllectcd by a number of observers from the New South Wales State Fisheries, The Maritime 
Services Board of New South Wales, the Commonwealth Department of Customs and Fxcise 
the Commonwealth Health Department and the New South Wales Water Police 
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The same species caused a red tide off the SW. coast of Western Australia at 
Easter 1972 (Smith, 1972). 

Voucher Specimen: A 1007, 3-5 km NE. of Long Reef, Sydney, New South Vvales, 
M. Cooper 12.1972. 


UNUSUAL OCCURRENCES OF CERTAIN ALGAE 

Unusual Bloom of Ectocarpus Liv/g/tjc Phaeophyta 

The great variation occurring in this genus was noted by May (1939) and studied 
in more detail by Ravanko (1970). The latter uses the term "'Eclocarpus complex” 
to indicate an interrelated complex of morphological forms in the order Ecto- 
carpales. This group of plants occurs seasonally in great quantities in estuarine 
waters of New South Wales. 

The present record belongs to a form of the Ectocarpus complex which matches 
Gifforclia mitciwlliae (Harvey) Hamel, as recognized by Clayton (1974). This species 
formed a dense bloom, i.e. floating, unattached alga, extending from near Port 
Macquarie to south of Diamond Head. Such an ocean bloom does not seem to 
have been recorded here previously. 

J. Keane (pers. comm. 1972) obtained the same species from the estuary of the 
Hastings River, where, he reports, this species was so prevalent that it formed 
“sedimentary, carbonaceous, estuarine deposits”. 

Voucher Specimen: A 1001, 0.8 km E. of Port Macquarie. New South Wales, A. Catford 
12.1970. 


Anacystis cyanea (Kuetzing) Droiiel et Daily Cyanophyta 

Observations on this species have been published previously (May, 1970). 
The further collection cited here is from the Upper Hawkesbury River where this 
species was dispersed over an extensive area between Windsor and Wisemans Ferry. 
The alga occurred in small clumps up to 1.3 cm in diameter as an almost pure popu¬ 
lation but not as a full bloom. This collection is notable, being from the Coast 
Division of the State and from a freshwater river the level of which is affected by 
tidal action. Most other collections of this species have been from upland or inland 
dams and reservoirs with little water movement (May, 1970). 

Voucher Specimen: A 1002, Hawkesbury River, near Windsor, New South Wales, Valerei 
May 1.1973. 


Nostoc sphacricum Vaiiclier ex Boniet et Elaliaiilt Cyanopliyta 

This species was recorded from New South Wales and Victoria by Sonder 
(1880): further recent collections are recorded here. 

Voucher Specimens: Surveyor Creek, Walcha Road, Northern Tablelands, New South 
Wales, Valerie May 12.1968. On rock in flowing river*. Also A 1004, same locality, Valerie 
May 1.1970. 


I am grateful to Dr Francis Drouet of the Academy of Natural Sciences, Philadelphia, U.S.A. 
tor the identification of this specimen. 
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SOME SPECIES OF CROTALARIA IN AUSTRALIA 

Alma T. Lee 


(Accepted 7.1977) 


ABSTRACT 

Lee, A. T. (National Herbarium of New South IVales, Royal Botanic Gardens, Sydney, Australia 
2000) I97S. Some species of Crotalaria in Australia. Telopea I (5): 319-356. —The taxa currently 
or in the past known by the names C. dissitifiora Bcnth. and its vars. rngosa Benth., cremaea 
(F. Muell.) Benth., and grandiflora Benth., C. eremaea F. Muell., C. henthamiana E. Pritzel, 
C. strehlowii E. Pritzel (Neotype designated), C. novae-hollandiae DC. and its formae lasiophylla 
Benth. (Lectotype designated), parvi/lora Benth., and ohiongifolia Benth., C. oblongifolia Hook., 
C. crassipes Benth., and C. mitchellii Benth. and its var. tomentosa Ewart are critically examined. 
Changes in circumscription and nomenclature arc proposed and the following are recognized: 
C. bentbamiana (Lectotype designated); C. dissitifiora with two subspecies; C. eremaea with 
two subspecies incorporating C. strehlowii; C. mitchellii with two subspecies, including subsp. 
laevis subsp. nov., and C. smithiana nom. ct stat. nov. replacing C. mitchellii var. tomentosa; 
C. novae-hollandiae with two subspecies incorporating the three formae of Bentham together 
with C. crassipes, a Lectotype designated for f. lasiophylla; and C. medicaginea again recognized 
as the correct name for Australian plants now often identified as C. trifoliastrnm. Species 
naturalized in New South Wales are enumerated with some changes in nomenclature resulting 
from recent work on African species. 


In preparing an account of the genus Crotalaria for the Flora of New South 
Wales, several species presented problems requiring consideration of extensive 
populations partly or even wholly outside this State. Thus C. dissitiflora and its 
var. eremaea have long been recorded for New South Wales, but the populations 
occurring in this State are now seen to be the southeastern extremities of two very 
extensive, polytypic species C. dissitifiora and C. eremaea; the large collections of 
both in several Australian herbaria are reviewed, more fully described, and their 
localities mapped. The Western Australian taxon variously known as C. benth- 
amiarta and C. dissitifiora var. grandiflora is re-examined and the relationships of 
the taxa are briefly discussed. 


Similarly, the large collections of both C. novae-hollandiae and C. mitchellii 
which have been critically examined show these to be two allopatric species each 
with an extensive range, in northern and eastern Australia respectively; both are 
polytypic and of the two only C. mitchellii occurs in New South Wales. C. novae- 
hollandiae is considered to comprise two subspecies, incorporating but not closely 
corresponding with the forms distinguished by Bentham. Two subspecies are 
recognized in C. mitchellii also, and subsp. laevis subsp. nov. is described. C. 
mitchellii var. tomentosa is raised to specific rank as C. .smithiana; it resembles 
C. mitchellii chiefly in having small flowers, but is quite distinct in its unifoliolate 
(not simple) leaves, and also quite disjunct geographically. 
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Distribution maps are provided for all these taxa, which are discussed under 
the following headings: 

1. The C. dissitiflora complex 

i. C. benthamicma 

li. C. dissitiflora 

a. subsp. dissitiflora 

b. subsp. nif'osa 
iii. C. ercmaea 

a. subsp. ereniaea 

b. subsp. strehlowii 

2. C. mitchellii and C. smitliiana 

i. C. mitchellii 

a. subsp. mitchellii 

b. subsp. laevis 
ii. C. smitliiana 

3. C. novae-hollandiae (including C. crassipes) 

C. novae- hollandiae 

a. subsp. novae-hollandiae (syn. C. crassipes) 

b. subsp. lasiophylla 

4. C. medicaginea or C. trifoliastrum 

C. medicaginea 

5. Species naturalized or escaped from cultivation in New South Wales 

a check list. 

In the text below, all specimens cited as Types have been examined unless other¬ 
wise indicated; they are not cited again among specimens examined but localities 
are mapped where appropriate. 

Terms used to describe shape of parts are those defined in Chart la of the 
Systematics Association Committee (1962), and their precise definition is indicated 
by the formula following in parentheses e.g. (SAC 7-9), also taken from that chart. 
Flower parts are measured as shown in Fig. 3. 

Distribution maps have been compiled from specimens cited, including Types 
whether seen or not, but where crowding of symbols was confusing, (near) duplicate 
localities have not been mapped and so the number of citations does not always 
match the number of symbols for a given taxon. Although an accurate repiesent- 
ation of localities has been sought, the scale of symbol and map and lack of piecision 
in data, especially on early labels (some Types), make caution necessary in inter¬ 
preting some of the localities shown. 

The subdivisions or Districts of the Australian States used in the citation of 
specimens are taken from the following sources: — 

Queensland: map of pastoral districts supplied by BRI. 

New South Wales: map in Contr. New South Wales Natl. Herb. FI. Ser. 
1-18: 16(1961). 

South Australia: author’s preface in J. M. Black, FI. South Australia ed. 2, 

1: 5 (1948). or labels on the sheets in AD. 




Lee, Some Species of Croialaria 


321 


Western Australia: map in Gardner, C. A. & H. W. Bennetts, The Toxic 
Plants of Western Australia: 206 (1956). West Australian Newspapers, 
Perth. 

Northern Territory: map in Chippendale, Check List of Northern Territory 
Plants, in Proc. Linn. Soc. New South Wales 96: 209 (1971). 

1. THE C. DISSITIFLORA COMPLEX 

Until recently, large and very extensive populations of Croialaria in Australia 
were covered by the name C. dissitiflora and, though other names were published 
and sometimes used for parts of these regional populations, the application of the 
names and relations within the group were imperfectly undenstood. It is now evident 
from the larger collections available that there are three parts of the total population 
which maintain their distinctness to a high degree. Most of the dilLiculties which 
arise in the assigning of a few herbarium specimens 1 believe to be due to deficiencies 
in the specimens themselves and lack or confusion of pertinent data, rather than to 
any real breakdown of isolating mechanisms. 

The first part of the complex is (i) C. henthamiana, a monotypic species limited 
to the Fortescue District of Western Australia where it appears to maintain its 
distinctness by complete geographic isolation. It is close to one subspecies of 
C. dissitiflora and like the whole of that species shows a preference for heavy soils. 
The other major parts comprise the taxa usually known as (ii) C. dissitiflora, and 
(iii) C. eremaea and C. streldowii, and the morphological differences between these 
two parts are supported by a largely allopatric distribution and apparently quite 
rigid preferences for different soils. These soil preferences have long been recognized 
in Queensland, and were incorporated by the late L. S. Smith in a working key to 
species of Croialaria in Australia which he compiled for herbarium use. C. dissiti¬ 
flora occurs, as is indicated by many collectors, only on heavy, often dark soils, 
while C. eremaea (here including C. streldowii) is nearly always found on sand. 

(ii) C. dissitiflora, as recognized here, comprises two geographic races. One 
is largely tropical, from the Ord District of Western Australia to Queensland, and 
the other subtropical in Queensland and New South Wales. Names are already 
published for these races, but not in the subspecific category which I consider is 
here so clearly indicated, and new combinations are therefore provided below. 
Subsp. dissitiflora is well documented as to the heavy soils on which it occurs; we 
have less information about the other subspecies, but those specimens which are 
annotated or from known soils indicate a similar preference for heavy soils, in the 
Northern Territory and Western Australia, as well as in Queensland. 

Within C. dissitiflora, subsp. dissitiflora is distinguished from subsp. rugosa 
chiefly by the length and density of pubescence with a resultant appearance of the 
venation, and intergradation between the subspecies is shown in these characters 
(see C. dissitiflora. Distribution). 

(iii) The third major part of the total population is very widespread in eremean 
parts of Western Australia, the Northern Territory and South Australia. As in 
C. dissitiflora, there are two components, here clearly distinguished over most of 
their extensive range and, predictably, already named in specific rank—as C. eremaea 
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(1859) and C. strelilowii (1918). There are, however, a number of herbarium speci¬ 
mens which do not fall comfortably into either of these components and which have 
mostly been found in the zone of contact between them. Nevertheless, great dis¬ 
similarity between the largely stabilised extremes of the variation permits a division 
on morphological characters which, while partly arbitrary, does correspond broadly 
with geographic distribution and features of habitat, and these last factors could be 
expected to operate towards further isolation of the two components. The arguments 
for recognition of the two in specific as against subspecific rank seem, in fact, to be 
almost equally tenable, but I propose to adopt the treatment which more clearly 
reflects the biological situation, i.e. to recognize a single species, C. eremaea, with two 
imperfectly discrete geographic subspecies. 

Between these two subspecies the most reliable diagnostic character is leaflet 
form, which is largely correlated with density and extent of pubescence. There are 
also differences in flower size and form in the species, as there are in C. cUssitiflora, 
but in C. eremaea the number of variants is greater and there is poorer correlation 
with other characters. The Central Australian plants (subsp. strelilowii) probably 
have the largest “straight” flowers, while the Simpson Desert populations (mostly 
subsp. eremaea) more often display the small “round” form of flower (Figs. 1, 2), 
though there are many exceptions to this generalization and the difference is influenced 
by age of flower and early pod development. While both subspecies of C. eremaea 
occur on sandy soils, the Type subspecies is most common in large communities of 
the Simpson Desert and its extensions; specimens of the other subspecies are more 
often annotated as from creek or river bed or bank, as well as from sandhills of 
Central Australia. Little is known yet of Western Australian occurrences except 
that most of the few collections are from the southern half of the eremean Carnegie 
District, where sandy soils of the Great Victoria and Gibson Deserts are predominant. 
Intergradation between the subspecies occurs commonly along their zone of contact, 
northwards from Spencer's Gulf. 

It seems probable that C. benthamiaiia, C. dissitiflora and C. eremaea have 
evolved from a common stock, diverging under the influence of changing climatic 
and geographic conditions, and that the derivatives have become stabilized genetically 
in relation to the nature of the soil and to geographic isolation. In the Northern 
Territory, where C. dissitiflora subsp. rugosa is occasionally sympatric with C. 
eremaea subsp. strelilowii, there appears to be complete discontinuity. Further 
south in Western Australia, there is no known contact of either C. benthamiaiia or 
C. dissitiflora with C. eremaea, although paucity of collections from some 700 km 
of intervening desert may be obscuring a greater propinquity than is at present 
apparent. Thus, in spite of some confusion, I believe there is at least a very nearly 
complete discontinuity between these species, even between C. dissitiflora and C. 
eremaea, and indeed the great majority of the large collections of this whole complex 
can be confidently assigned to their species. But there have been difficulties in 
specific separation, and for some time a very few specimens, with unquestionable 
characters of C. dissitiflora from areas in which C. eremaea clearly predominates, 
threatened to make nonsense of the taxonomic arrangement which so many other 
collections had supported. Some of these difficulties arose in areas where different 
soils are encountered in relatively small patches or tongues, and C. dissitiflora was 
in fact on a tongue of heavy soil in a wider area of sand characteristically inhabited 
by C. eremaea. It is possible that three isolated collections from Central Australia, 
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in the very heart of the C. eremaea subsp. strehlowii population, may prove to re¬ 
present small disjunct populations of C. cHssitiflora persisting in patches, including 
gilgais, of heavy soils recently mapped for nearby areas (Stephens 1961, Jackson 1962, 
Litchfield 1969). They could possibly, though not probably, be relics of a few plants 
introduced for garden cultivation. Whatever the explanation, the following three 
specimens are C. dissitiflora subsp. cHssitiflora on morphological grounds (the third 
with some reservations) and, though separated by vast distances across sandy areas 
from the main population, are at least in the right latitudes for this subspecies: 
Chippendale NT 4080, Johnson NT 55, Latz 158: see citations under C. dissitiflora 
subsp. dissitiflora from Northern Territory, and Map 1 (see p. 330). 

The other serious problem arose in assigning three specimens from the “corner 
country” of Queensland and South Australia. Two of these were collected from 
brown loam soils (the third lacks information on soil) which are atypical for either 
species. The dominant Crotalaria in this area is C. eremaea subsp. eremaea but the 
morphology of these specimens is closest to that of C. dissitiflora subsp. rugosa 
which is not known so far south. The conviction persists however, that they are 
part of the C. eremaea population, though more knowledge concerning local soils 
(cf. Stephens, 1963) and their possible elTects on morphology in this group may require 
revision of this opinion. The possibility of incomplete discontinuity in this zone 
must also remain for consideration. The three specimens are cited under C. eremaea 
subsp. eremaea marked *, and shown on Map 1: Johnson 731134. Johnson 731139, 
Basedow 51. 


TABLE 1 

DIFFERENCES BETWEEN C. BENTHAMIANA, C. DISSITIFLORA AND C. EREMAEA 



C. dissitiflora and C. benthamiana 

C. eremaea 

Plants 

Usually branched (and regenerating) 
from deeply sited, ± congested, 
ascending underground parts; to 
c. 0.5 m in height. 

Often branched from a main stem, 
apparently individual plants, but at 
least sometimes connected by (and 
regenerating from) extensive ± 
horizontal underground parts; 
usually 0.5-1 m in height. 

Leaves .. 

Rather thin, not wrinkling on drying; 
always with some pubescence 
below, glabrous to densely pubes¬ 
cent above, the upper surface at 
least and where visible through the 
pubescence, minutely dotted. 

Rather thick, in texture or at least by 
virtue of dense pubescence, wrink¬ 
ling on drying if surface visible; 
glabrous to densely tomentose with 
many intergrades; leaf surface 
where visible minutely pitted or 
wrinkled rather than dotted. 

Leaflets .. 

Generally narrow-elliptical to -ovate, 
the laterals like the terminal and not 
less than half its length. 

Generally narrow-oblong to trullate, 
the laterals if present usually much 
reduced, sometimes almost circular, 
or at most half as long as the ter¬ 
minal. 

Stipules .. 

Present on at least some leaves, usually 
1-5 mm long (rarely less than 1 
mm), curved-spreading. 

Usually absent, or less than 1.5 mm 
long, rarely to 4 mm and then not 
usually spreading. 

Flowers .. 

In C. dissitiflora: Almost always small 
and “round" (Fig. 1), 8-11 mm 
long, rarely c. 14 mm. 

In C. benthamiana: Long-beaked and 
“straight” (Fig. 2), 15-17 mm long. 

“round" or “straight”, 12-15 (-18) 
mm long. 
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KEY TO THE SPECIES OF THE C. DISSITIFLORA COMPLEX 
(Sec also Table 1) 

I Leaves always trifoliolalc, the lateral leanets at least half as long as the terminal. Plants 
20-30 (-40) cm high, on heavy soils. 

2. Flowers large, 15-17 mm long, the keel with a straight beak extending forward 

and not incurved (Fig. 2). In the Fortescue District of Western Australia- 

. C. henthamiana 

2.* Flowers smaller, mostly 8-11 mm long, the keel rounded with a slightly incurved 
beak (Fig. I). In the Ord District of Western Australia, tropical Northern 
Territory and Queensland, and subtropical Queensland and New South Wales. . 

. C. dissitifloni 

I.* Leaves unifoliolate, or if trifoliolate the lateral leaflets usually much reduced or less 
than half as long as the terminal (but rarely, along S. A.-N.S. W. and -Q. borders and in 
W.A., about half as long as the terminal). Flowers various in form. Plants to c. I m 
high, on sandy soils. In cremean parts of southern Western Australi,a, Northern 
Territory, Queensland and New South Wales. C. eremaea 

1 i C. benthamiana Prilzel in Diels & Pritzel in Dot. Jahrb. Syst. 35: 267 (1904); 
Gardner, Enum. PI. Austral. Occ.: 62 (1930); Beard, (Descr. Cat.) W. Austral. PI.: 
45 (1965) and ed. 2: 65 (1970). —C. dissitiflora var. (?) grandiflora Benth., FI. 
Austral. 2: 184 (1864). Type: Typification of this taxon poses a problem of inter¬ 
pretation. Pritzel’s protologue, while stating unequivocally that his name, C. 
henthamiana, was that of a new species, also explicitly embraced the taxon previously 
described by Bentham. His publication could therefore legitimately be considered 
to comprise a new name and new stains rather than a new species, and in this case 
the Type would be that of Bentham’s variety. Either argument could be upheld, 
but since Pritzel's cited specimen has not been available to me and is presumed 
destroyed in B, it is convenient to consider the circumscription of C. henthamiana 
to embrace all three of the specimens cited by the two authors as Syntypes, and from 
them to select a Lcctotype. In this case there is no reason to doubt that all are 
conspecific. Syntypes: (i) Hammersicy [Hamersley] Range [Western Australia- 
Fortescue], M.B. [i.e. Maitland Brown, collector with F. Gregory's Expedition to 
the North-West] (MEL 1010368, “seen by Bentham"; also a print at NSW of CSIRO 
Neg. No. Kew 1121); (ii) not seen; Port Nichol and De Gray R [Western Australia- 
Fortescue], Ridley's Expedition; (iii) not seen, believed destroyed in B; in the 
tropical region from Nickol Bay to Spring Station [Western Australia-Fortescue], 
in dry gravelly hills, fruiting April, E. Pritzel (?B). Lectotype, here designated; 
(i) above, cited as “Hammersley Range, F. Gregory's Expedition". 

[C. dissitiflora sensu auett., non Benth. sensu str.: Mueller (1862) in part, viz. the Hamersley 
Range Type (sec also C. dissitiflora subsp. riigosa), in reference below; Beard, Wildfl. Northwest: 
9, 28 (c. 1972). These authors here used C. dissitiflora for C. heitlliamiana which they regarded 
as a part of C. dissitiflora]. 

Soft-wooded perennials, apparently (from the few specimens available) identical 
in habit with C. dissitiflora, the leaves always trifoliolate (except the earliest), 
petiolate and stipulate, the stipules usually persistent and spreading. Leaflets of 
thin texture but quite densely clothed with loosely appre.ssed shining hairs partly 
obscuring the minute dotting of both surfaces; lateral leaflets at least half as long 
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as the terminal, all elliptical (SAC 2-4) or obovate (SAC 46-48) to oblong (SAC 15- 
16), a few showing the weakly bullate effect of the pubescence and venation seen in 
C. dissitijlora subsp. nigosa. Inflorescences terminal on stems and branches, as in 
C. dissitijlora. Flowers clear yellow without markings, larger than in the related 
taxa, long and “straight" (Fig. 2) in form. Caly.x broadly campanulate, with five 
subequal teeth slightly exceeding the tube and the very short receptacle, pubescent, 
with a pair of very small bracteoles inserted on the receptacle. Standard broad- 
ovate to almost circular. Wings without a distinct auricle. Keel somewhat angular 
with the beak extended forward and not incurved, the claw very short. Ovary 
pubescent; fruits and seeds not seen. 

Terminal leaflets c. 2-4 cm long. Stipules 2-5 mm long. Flowers 15-17 mm 
long, pedicels 2-5 mm, much exceeding the bracts, c. 2 mm. Caly.x c. 5 mm long, 
bracteoles 0.5-2 mm long. Standard 11-15 mm long, 13-16 mm broad, the claw 
c. 2 mm. Wings 12-13.5 mm long, the claw c. 2 mm. Keel 12-16 mm long, 5-5.5 
mm broad, on a claw 1-1.5 mm long. 

DisTRinuTiON (see Map 1); Known only from the Foiiescue District of Western Australia, 
from near the coast to Wittenoom and Mt Tom Price inland; early collections are annotated 
“Tableland, Rocky” and "dry gravelly hills” while later records (J. S. Beard, pers. comm.) 
indicate “red [basalt] soil, a cracking clay giving rise to a very uneven ‘crab-hole plain’ ”. 

Specimens Examined; Western Austrai.ia: Northern Provincc-Fcrtescuc: Port Walcott, 
Harper (MEL; a sheet at PERTH ex MEL with this label is mixed, but the fragment marked p 
appears to be a duplicate of the collection at MEL, the others probably samples of other MEL 
collections of C. rlissiti/lora): Nickol R, Forrest 1878 (MEL); between Onslow and Roebournc 
at “Karratha” Station, Dampier, Gocllonton 8-9.1968 (PERTH); “Karratha” Station, between 
Onslow and Roebourne, Fitzgerald 10.1968 (PERTH); Fortcscue R, Carey 1878 (MEL); 
Wittenoom, on Port Hedland road, Garstone 7.1964 (PERTH); between Port Hedland and Mt 
Tom Price, Donovan 3.1970 (BRI). 

The status of this taxon is debatable; vegetatively it is indistinguishable from 
C. dissitijlora subsp. nigosa, though in their flowers these two taxa are virtually 
constant and different from one another (except for rare collections from Queensland, 
marked * in citations of subsp. ntgosa)-, they are, moreover, geographically disjunct. 
Since soil preference serves so notably to distinguish C. dissitijlora from C. erentaea, 
it is significant that C. bentliamiana grows on heavy soils, though its flower form is 
not uncommon among the varying forms seen in C. erentaea. Nevertheless there 
are differences between the grey and black soils preferred by C. dissitijlora and the 
red basaltic soils of the Pilbara (a region corresponding in large part with the Fortescue 
District) described by Beard, and others recorded by Beadle (pers. comm, as “red- 
brown sandy clay with lime” from near Port Hedland), and Stephens (1963: heavy 
brown soils from the Fortescue R just north of the Hamersley Range). These 
differences, according to Beard, are associated with lower rainfall in the Pilbara. 
Thus C. bentliamiana shows some alfliiities with C. dissitiflora, as well as some differ¬ 
ences, and this is a situation recognized in other taxa separated into Pilbara and 
Kimberley occurrences. Here there appears to be almost complete morphological 
discontinuity in floral characters f supported by an allopatric distribution, while 
the subspecies of C. dissitijlora show a slighter degree of difference with probably 
considerable intergradation. 
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Fig. 1. An extreme example of the “small, round flower”, and keel (from a different flower). 
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Fig. 2. An extreme example of the “long, straight flower”, and its keel. 
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wing 

Fig. 3. Diagrams showing method of rncasuring the petals: 
maximum length excluding claw; br maximum breadth; keel. 

bk beak. 


cl claw; standard and wing: 1 
1 length & br breadth as shown; 


1 ii C. dissififlora Be/ith. in Mitch., Trop. Australia: 386 (1848); Bentliam, 
FI. Austral. 2: 184 (1864) excl. var. eremaecr, F. Mueller, Fragm. 3: 56 (1862), 
and Fragm. 9: 156 (1875) excl. var. eremaea; Moore & Betche, Handb. FI. New 
South Wales: 145 (1893) excl. var. eremaea; F. M. Bailey, Queensland FI. 2: 376 
(1900) excl. var. eremaea'. Maiden & Betche, Census New South Wales PI.. 106 
(1916) excl. var. eremaea', Ewart & Davies, M. N. Territory: 141^ (1917) excl. 
“glabrous form . . . Hill No. 54”; Domin in Biblioth. Bot. 22 (89“). 735 (1925) 
excl. reference to South Australian occurrence; Polhill in Kew Bull. 22: 247 (1968) 
excl. synonymy. Holotype: Baloon [Balonne] R [Queensland-Maranoa], Mitchell, 
17 Nov. 1846 (No. 459, K, print at NSW of CSIRO Neg. No. 1118). The Type 
sheet bears three specimens but, from details given in the text of Mitchell s journal, 
only that cited can be the Holotype. A second, No. 379, bears a collection date 
(somewhat ambiguous but possibly applying to both the numbers on its label) 
previous to that mentioned in Bentham's description, while the third is undated 
(Herb. Hookerianum) but possibly an Isotype. Two specimens, matched with 
No. 459 above by Mr L. Pedley while Australian Botanical Liaison OtFicer at Kew, 
have been examined on loan (marked * in citations). 

See under the subspecies for synonymy. 


t See C. dissitiflora subsp. riigosa in key, p. 331. 
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References in the literature under this name seem, so far as can be ascertained from their 
content, localities cited, or areas treated, rarely to apply to the taxon in the sense adopted here. 
Now that C. dissitifloni is seen as specifically distinct from C. henthamiana and C. eremaea, the 
name C. dissiii/lora becomes •‘misapplied" when used for all or part of these taxa as follows: 

[C. dissitifhra was misapplied by Black (1948) and Eichler (1965) to the polytypic species 
C. eremaea q.v.; by Tate (1890) to C. eremaea subsp. eremaea q.v. (or perhaps to C. eremaea as 
a whole); by Tate (1896), Ewart & Davies “glabrous form” (1917), Gardner (1930) and Beard 
(1970), to C. eremaea subsp. slrehlowii, q.v.; and by Beard (c. 1972) to C. henthamiana q.v.]. 

Soft-wooded perennials of small stature, usually less than 30 cm high, with a 
system of deeply sited and rather congested, ascending underground structures 
(histologically roots by comparison with C. eremaea) from which regeneration occurs 
after adverse climatic periods or disturbance such as ploughing. Stems several 
from the base, erect or decumbent, at first densely pubescent with loosely appressed 
silvery hairs becoming sparse and brownish with age. Leaves always trifoliolate 
(after the primary, and perhaps also early leaves on regenerating stems), petiolate 
and stipulate; stipules linear, characteristically spreading, persistent on at least some 
leaves, but small and sometimes obscured, or fallen from old, dried specimens. 
Leaflets of rather thin texture, elliptical to ovate or obovate (SAC 2-3, 37-39 or 
46-48), the laterals at least half as long as the terminal, variously pubescent, the 
upper or both surfaces minutely dotted (when visible through the pubescence). 
Inflorescences terminal on stems and branches, racemes of about 10-20 flowers on 
axes usually a little longer than their peduncles. Flowers with rare exceptions, small 
and “round” (Fig. I), clear golden yellow without other colouring or markings, 
pedicellate in the axils of small, finally recurved bracts. Calyx broadly campanulate, 
with five subequal teeth, the upper two usually a little shorter and narrower than 
the lower three, slightly exceeding the tube; tube slightly longer than and contracted 
into a short, basal receptacle; bracteoles minute, inserted usually near the top of 
the receptacle. Standard glabrous, nearly circular but slightly broader than long, 
scarcely auriculate, the calli extending on to the short claw, the apex shortly retuse 
or with a point in the indentation. Wings rounded-oblong to triangular, without a 
distinct auricle. Keel rounded, the beak slightly incurved. Ovary pubescent or 
hoary but sometimes apparently glabrous on the sides, with a more or less broad 
band of longer, rather coarse hairs along the upper suture, especially at its distal 
end. Style in a geniculate curve within the keel, bearded only on the inner side. 
Pod sparsely pubescent all over with short hairs outside, the sutural band now 
scarcely distinguishable, glabrous and shiny inside, oblong-clavate, tapered asym¬ 
metrically into a slender stipe. Seeds rarely seen mature on herbarium specimens 
though many apparently fully grown pods are present, only slightly longer than 
broad, yellow-ochre in colour with a marked but scarcely hooked radicular lobe, 
the surface almost smooth. 

Terminal leaflets often 15-30 (-40) mm long. Stipules (0.5-) 1-3 (-5) mm long. 
Racliis of inflorescence 6- more than 16 cm, peduncle 2- more than 10 cm long. 
Flowers mostly 8-11 mm, rarely -14 mm long; pedicels 2-3 mm, bracts 1-2.5 mm 
long. Calyx c. 5 mm, bracteoles to c. 1 mm long. Standard (6.5-) 7-9 (-10.5) mm 
long and (7-) 8-11 (-14) mm broad, the claw c. 2 mm. Wings 7-9 (-10) mm long, 
3-5 mm broad, the claw 1-3 mm. Keel 7-10 (-12) mm long, 4.5-6 mm broad, 
the claw 1-1.5 mm. Pod often 15-25 mm long, 5-8 mm diam., stipe 5-7 mm; 
seeds 2-3 mm. 
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Distribution (see Map I): Across tropical Australia, from the Ord District of Western 
Australia to the Northern Territory and Queensland (subsp. nigosa), and into subtropical 
Queensland and New South Wales (subsp. dissitiflora), but not reaching the coast in the east. 

This species falls into two subspecies between which there is probably consider¬ 
able intergradation, but allocation of specimens to their subspecies depends ultimately 
on two somewhat inexact characters, the length and density of the pubescence. 
Many of the specimens available are inevitably rather weatherbeaten, coming from 
areas of erratic and severe climatic conditions, and it is often difficult to judge the 
true nature of the plants represented. Thus application of subspecific names here 
has sometimes been arbitrary and, though indicated in the citations, the intergradant 
specimens are not distinguished on the map. Nevertheless a zone ot intergradation 
can be detected chiefly in the Gregory South and Mitchell Districts of Queensland 
and is seen particularly in specimens from around Blackall. 

Another aspect of this intergradation is that it has been more apparent in the 
western part of the specific range than in the eastern, and it is in this western area 
that C. dissitiflora abuts upon C. eremaea. It may be significant, in view of the 
possibly imperfect discreteness of these species, that the same two characters help 
to separate the species as distinguish the two subspecies of C. dissitiflora. For if 
the primary diagnostic character of the leaflets (see key on p. 324) is not decisive, 
then a specimen of indeterminate length and density of pubescence may appear 
either as an intergrade between the species, C. dissitiflora (subsp. dissitiflora) and 
C. eremaea (subsp. eremaea), or equally between the two subspecies {dissitiflora 
and nigosa) of C. dissitiflora. Other distinguishing characters, e.g. the greater 
stature and less congested habit of C. eremaea, and the soil preferred, are often not 
shown by herbarium specimens, and considerable field and experimental work 
may be necessary to solve this problem with any finality. 

In this treatment, the species are separated as in Table 1, and in the key on p. 324, 
while the subspecies of C. dissitiflora are distinguished as follows: 

1. Plants with rather scanty pubescence of short, appressed hairs c. 0.5 mm long. 
Leaflets always glabrous above and minutely dotted at least above and usually on 
both surfaces, the veins not dividing raised areas. Flowers small (mostly 8-11 mm 
long) and “round” (Fig. 1); keel with a short, often slightly incurved beak. Mostly 
subtropical, in the southeastern part of the range .subsp. dissitiflora a. 

1.* Plants with moderate to dense pubescence of rather long, loosely appressed, shining 
hairs c. 2 mm long on stems and leaves, though leaflets sometimes glabrous above, 
especially when old; young leaflets often but not always with a rather weakly bullate 
(“rugose”) appearance from arrangement of pubescence at veins. Flowers as in 
subsp. dissitiflora, 6-10 mm long (very rarely -14 min and approaching the “straight 
form*). Tropical and occasionally subtropical, in the northwestern part of the range 

. subsp. rugosa b. 

1 ii a subsp. dissitiflora.—C. dissitiflora var. dissitiflora', Chippendale in Proc. 
Linn. Soc. New South Wales 96: 239 (1972). 

[C. dissitiflora sensu auett., non Dcnth. sensu str.: ? Mueller (1875) in part (see also subsp. 
rugosa)', Moore & Betchc (1893): Bailey (1900) excl. var. nigosa'. Maiden & Betche (1916); 
Domin (1925) in part (see also subsp. rugosa)', in references above. These authors there used 
the binomial for that part of the species occurring in the area they treated, viz. subsp. dissitiflora, 
though their descriptions sometimes covered other elements]. 

* These specimens are marked * in the citations of subsp. rugosa and approach the form seen in 
C. benthamiaua. 
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Diagnostic characters as given in the key. Keel 8-10 (-12) inm long, 3-5 (-6) 
mm broad, the beak 6.5-8 (-9.5) mm long. 

Distribution: Inland parts of subtropical Queensland and northern New South Wales, on 
“black” and other heavy soils, and apparently in a few disjunct localities providing similar 
habitats in the Northern Territory. 

Specimens Examined: Queensland: Mitchell: “Vinctree Downs”, 16 miles [25 km] NE. 
of Blackall, Swinburne 2.1940 (BRI); “Malvern Hills”, 22 miles [35 km] W. of Blackall, Everht 
2021, 2.1940 (BRI); Blackall, Ranking (BRI); "Tambo” Station, E. of Tambo, Smith & Everist 
876, 10.1940 (BRI). Leichhardt: Clermont, Kearney 12.1940 (BRI); 30 miles [48 km] N. of 
Springsure township. Story & Yapp 254, 9.1962 (BRI, MEL, NSW); “Karingal”, Springsurc, 
12 miles [20 km] N. of Springsure-Rolleston road, Gifford 5.1964 (BRI); 10 miles [16 km] S. of 
Springsure on road to Rollcston, Johnson & Dlaxeli 953, 11.1972 (NSW); c. 15 miles [c. 24 km] 
S. of Moura on road to Theodore, Henderson 245, 3.1967 (BRI*. MEL, K); Dawson 
district, Bancroft 11.1915 (BRI); Theodore district, 7, I.I956 (BRI); Mt Rose, 25 miles 

[40 km] NE. of Taroom, Johnson 1664, 5.1960 (BRI); “Richon”, 38 miles [61 km] S. of Taroom, 
Webster I2.I96I (BRI). Gregory South: V/indorah, 25“ 26' S, 142 39' E, Cockhnrn BPS 42, 
7-8.1969 (BRI); 2 miles [3 km] from Betoota, Beadle NSW 113668, 5.1963 (NSW)f. Warrego: 
c. 1 mile [c. 1.6 km] S. of Charleville, Rodd 52, 8.1964 (NSW); Cunnamulla, Copeman 4.1963 
(BRI), White 11801, 3.1941 (BRI); “Gilruth Plains” to Cunnamulla, Martens: CSIRO WjL 
Herb. 3938, 12.1967 (BRI); “Gilruth Plains”, Cunnamulla, McKee 10313, 4.1963 (NSW, BRI); 
6 miles [10 km] on Cunnamulla-Barringun road, Ebersohn E149, 4.1962 (BRI). Maranoa: 
between Amby and Eurclla, Hubbard & Winders 6366, 1.1931 (BRI, K); Roma, Stevens 2.1958 
(BRI); St George, Winn 5.1894 (BRI); Curriwillighi, Dalton NSW 45876 (NSW). Darling 
Downs: 3 miles [5 km] E. of Toobeah, Pedley 1190, 1.1963 (BRI)*. 

New South Wales: Western Plains: 10 km W. of Barringun, Mills & Cox 211, 3.1975 
(NSW); Morce-Boggabilla road, JucA'jo/i ASIT//5/i(5, 5.1972 (NSW); Collarenebri, Waterhouse 
NSW 45852, 9.1950 (NSW); Moree, Mactier NSW 113667, 2.1969 (NSW), Cutting NSW 113670, 
2.1961 (NSW); County Narran, Beadle 3.1942 (SYD); Walgctt, per Clenfield Veterin. Res. Sta. 
431350, 2.1943 (NSW); “Omco”, Burren Junction, Mitchell NSW 11363, 2.1967 (NSW); 
“Boolcarrol”, Breakwell NSW 113662, 4.1967 (NSW); 17 miles [27 km] N. of Narrabri, Walker 
NSW 116650, 3.1976 (NSW); Narrabri, Crogan NSW 48928, 2.1955 (NSW). North Western 
Slopes; Tamworth, Banner NSW 45863, 3.1953 (NSW). 

Northern Territory: Central Australia: the following three specimens do not come within 
the normal geographic range of C. dissitiflora subsp. dissiti/lora; see comments on p. 322-3: 

5 miles [8 km] W. of “Tarlton Downs” homestead, Latz 158, 2.1968 (NSW, MEL); 17 miles 
[27 km] W. of Arltunga, Chippendale NT 4080, 3.1958 (PERTH); near old “Hamilton Downs” 
homestead, Johnson NT55, 10.1956 (AD). 


1 ii b subsp. rugosa (Beiitli.) A. Lee, stat. nov.—C. dis.'iitijlom var. riigcmi Benth., 
FI. Austral. 2; 184(1864); F. M. Bailey, Queensland FI. 2: 376(1900); Chippendale 
in Proc. Linn. Soc. New South Wales 96: 239 (1972). Isosyntypes: (i) Sturts 
Creek [Western Australia-Ord], F. Mueller 2.1886 (MEL 1010367, “seen by 
Bentham”); also a print at NSW of CSIRO Neg. No. Kew 1120; (ii) Newcastle 
Water [Northern Territory-Barkly Tableland], [F. Mueller] (MEL 1010366, “seen 
by Bentham”). 

[C. dissitiflora sensu auett., non Benth. sensu sir.: Ewart & Davies (1917) cxcl. “Glabrous 
form . . . Hill No. 54 . . .”; Domin (1925) in part (sec also subsp. dissitiflora)-, Mueller (1862) 
in part (see also C. henthamiana) and (1875) ? in part (see also subsp. dissitiflora)-, in references 
above. These authors there used the binomial for that part of the species occurring in the area 
they treated, viz. subsp. rugosa]. 


See Holotypc paragraph p 328. 

? intergrade between subspecies. 
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Diagnostic characters as given in the key. Distinguished from subsp. dlssitiflora 
chiefly by the pubescence of its leaves and stems, the hairs longer, dense at least 
on the underside of the leaflets and often on both sides, but less dense when old, 
and sometimes lacking on the upper leaf surface. 

Distribution (see Map I): Tropical and occasionally subtropical; in Queensland, the 
Northern Territory and the Ord District of Western Australia, on heavy soils including some 
derived from limestones. 

Specimens Examined: Queensland: Purhe: Flinders Range, N. Queensland Isic; ?Flinders 
R, as mapped], Browne NSW 45875, 2.1914 (NSW); Flinders R. White 8.1916 (BRI, NSW 
45865); Barkly Tableland (? Q.), Dwm 19, 3.1934 (BRI); Camoowcal, Daiiey NSW 45856 
(NSW); "Sutherland”, 60 miles [97 km] NW. of Maxwellton, Nelson <S Entwistic 34, 4.1963 
(BRI); “Sommervillc”, 50 miles [80 km] NE. of Maxwellton, Entwistie 17, 5.1963 (BRI); “Silver 
Hills", Richmond, Mahoney 3, 4.1957 (BRI); "V/ongalce", c. 50 (sic) miles [c. 80 km] N. of 
Hughenden, 20 ’ 30' S, 144 00' E, Hill 31, 6.1968 (BRI); “Bundoran”, near Nonda between 
Hughenden and Cloncurry, Hubbard & Winders 7277, 2.1931 (BRI)*: "Afton Downs”, 20 miles 
[32 km] SW. of Hughenden, Everisi 3061, 6.1947 (BRI). Gregory North: near McKinley, per 
Mahoney 6.1953 (BRI); "Hcadingly”, c. 30 miles [c. 48 km] N. of Urandangie, Everist 3305, 
12.1947 (BRI); “Eldcrslie”, Winton, Kennedy 25, 9.1935 (BRI); Winton-Boulia road, 52 miles 
[84 km] from Winton, Giilins 674, 4.1963 (BRI): Winton, Lee NSW 45868, 11.1949 (NSW); 
30 miles [48 km] SE. of W'inton, Trapnell 169, 7.1958 (BRI); "Roxborough Downs”, Bailey 
12.1895 (BRI); between Glenorniiston and Toko Ranges, Boyle 1-2.1935 (BRI); Boulia-Bedourie 
road c. 20 miles [c. 32 km] S. of Boulia, per Mahoney 6.1953 (BRI). Mitchell: Hughenden- 
Muttaburra road near “Kentle Downs", 21 30' S, 144’ 00' E, Hill 6.1968 (BRI)*; "Tirce” 

Station, c. 68 miles [c. 110 km] S. of Torrens Creek, Ford NSW 45853, 9.1949 (NSW)*; Darr R, 
de Burgh Birch (BRl)j'; Isisford road on cleared gidyca . . ., Purcell 4.1962 (BRI)'j'; Reserve, 
Barcaldinc road, 10 miles [16 km] from Blackall, CuU 2.1962 (BR1)|; “Minceda” near Blackall, 
Everist 1247, 8.1935 (BRI)^; “Minceda” Station near Blackall, Everist &. Smith 243, 2.1937 
(BRI)t. 

Northern Territory: Barkly Tableland: 1 mile [1.6 km] E. of No. 7 Bore, near Elliott’ 
Latz 437, 2.1969 (BRI); 12 miles [19 km] SE. of "Creswell Downs" homestead, Chippendale NT 
5581, 3.1959 (NSW); 7.7 miles [12 km] S. of Monkaderry Watcrholc, “Banka Banka”, 
Chippendale NT 7037, 6.1960 (NSW); Bishops Bore, 17 miles [27 km] NW. of “Brunette Downs” 
homestead, Chippendale NT 5011, 10.1958 (PERTH); Bore No. 51, “Brunette Downs NT.”, 
Nicholls 798, 5.1968 (BRI); 7 miles [II km] N. of “Brunchilly”, Chippendale NT 7063, 6.1960 
(NSW); 15 miles [24 km] E. of “Brunchilly”, Chippendale NT 7092, 6.1960 (NSW); 2.6 miles 
[4 km] SE. of Ranken [store], Chippendale NT 7199, 6.1960 (NSW); 23 miles [37 km] W. of 
Camooweal, Chippendale NT 1485, 8.1955 (BRI); 0.6 miles [1 km] E. of “Soudan” Station, 
Perry 680, 4.1948 (BRI); 3 miles [5 km] SSE. of “Soudan”, Nicholls 876, 6.1968 (BRI). Central 
Australia; 30 miles [48 km] SW. of “Tobermorcy” homestead, Chippendale NT 393, 9.1954 
(NSW, BRI); Macdonnell Range, lat. 18" 30' [? McDouall Range], Macd. Stuart (MEL, NSW). 

Western Australia: Northern Pravincc-Ord: 40 miles [64 km] N. of “Sturt Creek” Station, 
Beard 5627. 6.1968 (PERTH). 


1 iii C. creniaca F. MitelL, Enum. PI. coll. A. C. Gregory in Votes & Proc. New 
South Wales Legisl. Assemb., 2.V.1859 (Papers relative to Expedition in search of 
Dr Leichhardt); F. Mueller, Fragm. 3: 56 (1862). — C. dissitiflora var. creniaea 
(F. Muell.) Benth., FI. Austral. 2: 184 (1864); F. Mueller, Fragm. 9: 157 (1875); 
Moore & Betche, Handb. FI. New South Wales: 145 (1893); F. M. Bailey, Queens¬ 
land FI. 2: 376 (1900); Maiden & Betche, Census New South Wales PL: 106(1916). 
Holotype: Coopers R [Queensland/South Australia]. A. C. Gregory (MEL 1010369, 
“seen by Bentham”; the date of collection [6.1858] has been added by J. FL Willis). 

* Flowers larger than usual and perhaps approaching C. henthamiana. 
t intergrade between subspecies. 
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See also under the subspecies for synonymy. 


[C. dissitiflora sensu auctt., non Bcnth.: Black, FI. South Australia 2: 306 (1924), and ed. 
2, 2:448 (1948); here C ercnmea and C. strehlowii arc regarded as synonyms of C. dissitiflora: 
Eichler, Suppl. Black's FI. S. Australia: 186 (1965)]. 

Soft-wooded shrubs, densely tomento.se to completely glabrous, erect-growing 
to about I m high, the individuals apparently .seed-derived but probably more often 
regenerated from underground parts (histologically, roots) which appear to be 
extensive and horizontal, rather than congested and ascending as in C. dissitiflora. 
Leaves unifoliolatc, or if trifoliolate the lateral leaflets often much reduced or at 
most half the length of the terminal. Leaflets oblong, elliptical, ovate, trullate or 
obovate (mostly SAC 13-14, 36-37, 56-57), of thicker texture than in C. dissitiflora 
as shown by wrinkling in dried specimens, rarely showing the minute dotting of 
the surfaces characteristic of that species, glabrous in extreme forms of subsp. 
strehiowii to densely tomentose in those of subsp. eremaea, the hairs appressed to 
spreading, silvery or grey, but cretim, fawn or occasionally golden brown in long- 
dried material; petioles in subsp. eremaea often persisting after the lamina has fallen. 
Stipuies absent or extremely small (less than I mm long), very rarely larger (to 4 mm 
long) and spreading like those of C. dissitiflora. Inflorescences terminal on stems 
and branches, racemes usually of c. 15-30 flowers. Fiowers variable in size and form, 
pedicellate and bracteate. Caiyx open-campanulatc with five subcqtial teeth, 
usually pubescent, densely or less so corresponding with the vegetative parts, the 
teeth triangular, the tube of about equal length and narrowed into a short receptacle 
with a pair of small bracteoles attached at or near the top of the pedicel. Standard 
nearly circular (SAC 6-7) but almost always slightly broader than long, the auricles 
scarcely developed, the claw rather broad. Wings more or less obtriangular (SAC 
86-87), the claw upeurved. Keei varying from the short, “round” form through 
indeterminate specimens to the long, “straight” form (Figs. 1,2), the former probably 
more common; beak slightly incurved in the “rotmd” flowers to .scarcely upturned 
in the “straight” form. Ovary and pod hoary to pubescent, in the young stages 
with the hairs along the upper suture longer and denser but not significantly so in 
the fruit; pod oblong-clavate, tapered asymmetrically into the stipe. Seeds chrome 
yellow with a faintly dimpled surface, the radicular lobe not prominently hooked. 

Terminai ieaflet (I0-) 25-40 (-80) mm long, (2-) 5-15 (-26) mm broad, the 
laterals usually less than 1 cm long; stipules usually absent, or less than 1.5 mm, 
rarely more. Fiowers rarely less than 10 mm long, often 12-15 mm, occasionally to 
18 mm; pedicel often 3-5 mm; bract narrow, 1.5-4 mm. Caiyx teetit (I.5-) 2-3 
(-4) mm long, tube about equal, receptacle 1-1.5 mm; bracteoles (0.5-) 1.5-2 (-3) mm 
long. Standard (8-) 10-11 (-14) mm long, (9-) 10-12 (-14) mm broad, claw (2.5-) 

3- 4 mm long. Wings (8-) 9-10 (-11) mm long, claw mostly 2-3 mm. Keei (8-) 

11-12 (rarely -18) mm long, (4)- 4.5-5.5 (-7) mm broad, claw 2-3 (-4) mm, beak 
8-10 (rarely-14) mm long. Pod c. 2-3 cm long, 3-7 mm diam., stipe 3-4 mm. Seeds 

4- 5 mm long, c. 3 mm broad. 

Distriiiution (sec Map 1): In sandy soils of Central Australia, extending into cremcan 
parts of all the adjoining States, subsp. eremaea in the eastern and subsp. strehiowii in the central 
and western parts of the specific range. 
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A species of two races, the subspecies below: 

1. Leaflets essentially oblong, I or 3, the laterals if present reduced and sometimes very 
small or, if approaching the terminal in form, very rarely more than half its length, 
not noticeably thick except sometimes by virtue of the tomentum, the leaf surface where 
visible through the hairs often with fine multidirectional wrinkling or pitting when 
dried, densely to sparsely pubescent but always with some hairs on the upper surface, 
the hairs appressed to spreading and usually denser below than above; stipules absent 
or less than I mm long, occasionally obvious, rarely to 4 mm, and often obscured by 
the pubescence; flowers variable in form, from small and “round” to larger and 
“straight” (Figs. 1,2) .subsp. eremaea a. 

1.* Leaflets essentially ovate to trullate, commonly 1, or 3 with the laterals usually small, 
often circular to occasionally ovate-oblong (perhaps more fully developed and close to 
those of C. (lissili/iora in some Western Australian plants); thickish in texture and 
drying with a wrinkled surface, quite glabrous above or rarely with a very sparse 
scattering of hairs on young leaves, the lower surface usually with a more or less sparse 
pubescence, or quite glabrous; hairs short, appressed, or occasionally (seen only in 
a few collections from Central Australia) sparse and stilTly spreading; stipules usually 
absent, rarely present and up to 1.5 mm long; flowers often large and "straight” but 
grading to the small “round” form particularly in the southwestern part of the range 
.....subsp. strehlowii b. 


1 iii a subsp. eremaea. 

Penliuiyiiamis incana R. Br. in Bot. App. in Sturt, Narr. Exped. Centr. Australia 2: 76 
(1848), non Crolalaria incana L., Sp. PI.: 716 (1753). Holotype, n.v.: “on sand-hills with 
Crolalaria sinriii, D. Sliirl". Sturt recorded C. slnrlii (i.e. C. cnnningluunii) as “on top of the 
ridges in pure sand, from S. lat. 28° to 26“”, and his route crossed these latitudes in the vicinity 
of the Warburton R. The Type of P. incana would therefore have come from the Simpson Desert 
somewhere between the Warburton and Coopers Creek, in South Australia, c. 139° E long. 

[C. (lissili/iora sensu auett., non Bcnth.; ? Tate, FI. Extratrop. South Australia: 66, 223 
(1890). Tate’s description implies subsp. eremaea, but the localities cited and Tate's later (1896) 
usage suggest that his references applied to subsp. sirelilowii q.v. and intergradant forms as well 
as to subsp. eremaea]. 

[C. (lissili/iora var. eremaea sensu auett., non Bcnth. sensu str.: Moore & Betche (1893); 
Bailey (1900); Maiden & Betche (1916); in references above in the synonymy of C. eremaea. 
These authors there used this equivalent of C. eremaea for that part of C. eremaea occurring in 
the area they treated, viz. subsp. eremaea, an interpretation supported by the descriptions given]. 

Characters as given in the key. 

Distribution: In the eastern and particularly southeastern parts of the specific range, i.e. 
in southwestern Queensland, northwestern New South Wales, northeastern South Australia and 
southeastern Northern Territory; nearly always in sandy soils and chiefly in the sandy expanses 
of the Simpson Desert and its extensions into semi-desert regions, showing various combinations 
of characters with typical subsp. .•urehlowii (see below) northwards from Spencers Gulf, and 
appearing occasionally with its own characteristic features within the area occupied by that 
subspecies; occasionally also on red and brown loams in northwestern New South Wales and 
Queensland. 

Specimens Examined: Queensland: Gregory North: Glenormiston, No. 20 Bore, Collivcr 
8.1949 (BRI); between Glenormiston and the Toko Ranges, Boyie 1-2.1935 (BRl 126554); 
Boulia-Bcdouric road, 20 miles [32 km] N. of Bedourie, .folmson 731134, 9.1973 (NSW)*; 
Bedouric-Birdsville road, 32 miles [51 km] S. of Bedourie, Johnson 731137, 9.1973 (NSW). 
Gregory South: Jundah to border. Cooper R, Sherman 8.1946 (BRI); “Retreat”, on low sandhill, 
Everisi 6321, 9.1960 (BRI); Bedourie-Birdsvilic road, 50 miles [80 km] N. of Birdsville, Johnson 
731139, 9.1973 (NSW)*; “Mooraberree”, Ererisi 409S, 9.1949 (BRI); 36 miles [58 km] ENE. of 
Birdsville on Bedourie road, 25° 36' S, 139 45' E, Briggs 4586, 5.1972 (NSW); 46 miles [74 km] 
E. of Birdsville on Betoota road, JioM NSW 113675, 8.1964 (NSW); 20 miles [32 km] from 

* C. eremaea (?—C. (lissili/iora). See p. 323. 
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-Roseberth” Station towards Birdsville . . . Johnson 33, 6.1972 (NSW); Simpson Desert, 
widespread on sandhills, ^0, 7-8.1969 (BRI): Pocppcl Corner, 26 S- 38 E, 

BovlancI 270, 9.1966 (BRI, K); "Ingella”, c. 20 miles [c. 32 km] SE. of Windorah, ^enst 404., 

6.1949 (BRI, K); Quilpic (but noted as coll, on red sandhill), 5w/7/; 11.1954 ( , ’ 

c 75 miles (c. 121 km] N\V. of Quilpic, Everist 5742, 10.1955 (BRI, K): 80 nnics km] . 
[NW.] of Quilpic. Stronger S, 3.1959 (BRI), Everist 6284, 9.1960 (BRI); 

89 km] NW. of Quilpic, Mackay 8.1961 (BRI); '‘Nappamerne Station, Cooper Creek, Jackson 
445 8 1962 (AD); 26 mile tank-NE. "Nappamerry”, H /Awt 9.1961 (BRI); between Innamincka 
S.a’. and “Nappamerry” Q., Marks 8.1967 (BRI); c. 10 miles [c. 16 km] NE. of "Nockatungd , 
Carolin 4150, 8.1969 (SYD); red sand dunes 80 miles [129 km] W. of Thargomindah, Cockhnrn 
47, 9.1963 (BRI). 

New South Wales; Far Western Plains: Queensland border, N. and a little W. of broken 
Hill MacGillirray NSW 45874, 4.1917 (NSW); Fort Grey, Brough & Beadle 8.1939 (SYD); 
near Fort Grey, Brongh & Beadle 8.1939 (SYD); "Olive Downs” c. NNW. of Tibooburra, 
Milihorpc 880, 10.197.2 (NSW); “Waka", c. between Fort Grey and Tibooburra, Mdthorpe 88., 
10.1972 (NSW); Bindara Tank, “Dclalah Downs”. Cunningham SCS 495, 8.1972 (NSW); 
T 9 '> -IT's 143 03' E “Dclalah Downs”, Pickard 2071, 3.1973 (NSW); “Gumvale c. 25 km W. 
by s“of Tibooburra, Jo/mcneA- NSW 101222, 101223, 4.1967 (NSW); Tibooburra, Burgess & 
Beadle 2 1950 (SYD); “Yandama” Station, Collier NSW 45857, 7.1910 (NSW); Milparinka, 
Whalley NSW 45849, 4.1957 (NSW), Beadle 10.1939 (SYD); “Winnathcc” 60 miles [97 km] 
W. of Milparinka. Johnson & Constable NSW 33370, 6.1955 (NSW, K); Clifton Bore, E. of 
Milparinka,/J/a.ve//4/(5, 4.1970 (NSW); Broken Hill T 138 miles [222 km] towards Tibooburra, 
Gittins 1910, 8.1969 (BRI, NSW); 20 miles [32 km] S. of Milparinka, Beadle NSW 113679, 
5.1963 (NSW); Lake Yantara, Beadle 8.1941 (SYD); Silver City Highway, close to Salt Lake, 
Martensz 246 12 1969 (NSW); “Callindry” Station,IF2(75, 7.1968 (NSW); Cobham Lake, 
Bf.uerlen NSW 45866, 9.1887 (NSW), Williams NSW 45871. 10.1901 (NSW); “Cobham”. 
MacGiUivray per Morris 669, 8.1921 (NSW); sandhills, “Cobham”, Morris 784, 10.1921 (NSW, 
BRI); Paldrumatta Bore, Corbett NSW 45869, 4.1900 (NSW); 3.2 km N. of Turleys Gate, 
S.A.-N.S.W. border, Campbell & Pickard 1256, 11.1970 (NSW); 180 km N. of Broken Hill, 
Mulham IF77/, 8.1974 (NSW); 35 km N. of Broughams Gate . . ..30 35'S,I4I 00'E, Lee 226, 
9.1971 (NSW); 0.8 km S. of “Ticita” homestead . . . 30 50' S, 141° 14' E, Lee 216, 9.1971 
(NSW); Sandhills, Barrier Range, Collins 9.1921 (SYD); Kinchega National Park. Mcnindcc, 
Ryan & Everley NSW 113672, 6.1959 (NSW). 


South Australia: Far North: South of Charlotte Waters, Kempe NSW 45872, 9.1883 
(NSW); Outer Birdsville Track, 35 miles [56 km] e.x Birdsville, Jo/i/uw; 731140, 9.1973 (NSW); 
Walkers Weil [prob. vicinity “Cordillo Downs”], Basedow 51, 10.1919 (NSW, K)*; Bradys 
Waterhole near Cordillo Downs, Basedow 61, 10.1919 (NSW); Outer Birdsville Track, 48 miles 
[77 km] S. of “Clifton Hills”, Johnson 73II4I, 9.1973 (NSW); Seven-mile Creek, S. of Goyders 
Lagoon, Crocker 6, 7.1939 (AD); Innamincka, Herb. Tate 391, 6.1884 (AD); Lake Eyre, c. 
50 km NW. of Marrcc, Hill 213, 7.1955 (AD); Birdsville Track, 95 miles [153 km] N. of Marrce, 
Johnson 731144, 9. 1973 (NSW); “Killalpaninna” (Mission Station), Coopers Creek near Lake 
Eyre, Howitt NSW 45854, 12.1883 (NSW); Natarranni sandhills, Birdsville Track 85 miles 
[137 km] from Marrec, Johnson 21, 6.1972 (NSW); near Cannawtilicaninna Bore, Birdsville 
Track, c. 110 km NE. of Marrcc, Crisp <6 Noble IS, 4.1969 (AD); 108 km N. of Marrce, 
Milthorpe 3044, 10.1974 (NSW); Birdsville Track, 7 miles [II km] c. N. of Marrce, Johnson 
731146, 9.1973 (NSW): Mt Lyndhurst, Koch 541, 10.1900 (NSW). North Lake Torrens Basin: 
Red Lake c. 130 km WSW. of Marrcc, Aitken 12.1964 (AD); “Mulgaria” homestead, 30° 14' S. 
137' 38' E, Aitken 12.1964 (AD). Lake Torrens Basin: c. 26 miles [42 km] N. of Andamooka, 
Macfarlane 6.1964 (AD); Andamooka, sandhills, Williams 2812, 6.1966 (AD); Andamooka 
Opal Fields near landing strip, Weber 1378, 9.1968 (AD, K); c. 30 km due N. of Woocalla and 
c. 7 km E. of Mt Gunson, Lorinezi & Tonkin Type D no. I, 9.1966 (AD). 

Northern Territory: Central Australia: 7 miles [II km] NW. of “Numagalong” Station 
homestead. Nelson & Swinbourne NT 11801, 8.1965 (NSW); Sandy Valley, WyclilTe Creek, 
Alien 598, 7.1922 (NSW); Alice Springs, Tate 1894 (AD); “Andado” to Georgina R, Crocker- 
Simpson Desert Expedition 1939 (AD). 


C eremaea (? — C. dissiti/lora). See p. 323 
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The following specimens may be included in subsp. erenuiea (see Map 1, subsp. 
eremaea atypical) though the diagnostic characters are less clearly shown, having 
less dense to sparse pubescence though still with some hairs on the upper surface 
of the normally oblong leaflets, or the tomentose leaflets tending to ovate shapes 
though often narrower than in subsp. strehlowii and about 5-10 mm wide. 

Queensland: Gregory North: 13 miles [21 km] from Diamantiua Shire boundary-Bedourie 
road on "Monkira” Station, IVilliams 153, 10.1968 (BRI). Miteho’.l; 48 miles [77 km] W. of 
Yaraka, Ererisi 7363, 8.1963 (BRI). Gregory South: sandhills about Georgina, Simpson Desert 
Expedition Camp 21, Crocker 5, 7.1939 (AD); 10 miles [16 k.n] frou' ’.Vindorah towards 
“Currawilla” Station, c. 25° 21' S, 142° 28' E, Chtins 1938, 8.1969 (BRI, NSV>'); 17 miles [27 km] 
W. of Windorah, Everisi 1555, 6.1937 (BRI); 45 miles [73 km] S. of W'indorali, ilverisi 4044, 
6.1949 (BRI); 27.7 miles [c. 44 km| NW. of Tenham Bore, Trapncll E52, 6.1969 (BRI); sandhill 
at outlet of Eulbertie Waterhole, Coopers Creek, Ogilvie 8.1961 (BR.I); 50 miles [81 km] W. of 
Quilpic, 5 miles [8 km] N. of the Quilpie to Eromanga road . . . “Ryra” lumcsiead, Emmerson 
8.1965 (BRI); "Nockatunga” Station, Carolin 4239, 8.1964 (SYD); SV/. Queensland, Little 
1910 (BRI). 

South Australia: Far North: 38 miles [c. 61 km] E. of Dalhousie Springs, Lothian 1432, 
8.1963 (.AD); also a series of other specimens from around this locality, Lothian 1487, 1622, 
1657, 1702, 1796, 1807, all 8.1963 (AD; 1796 also at NSW). Woomera: “Purple Downs”, 
yVeher 1541, 9.1968 (AD). Lake Torrens Basin: Yeltacowie, Murray 33, 6.1927 (AD, his); 
Arcoona, Murray 33 (sic), 8.1927 (AD). 

Northern Territory: Central Australia: 17 miles [27 km] SE. of Bottom Bore, Hale R, 
Chippendale NT 4938, 9.1958 (AD, NSW, PERTH); Simpson Desert, 25° 15' S, 136° 43' E, 
Symon 4379, 11.1966 (AD). 

As well as the specimens cited above, there were many in AD which I examined 
in 1971, determinable then as C. eremaea. Not having re-examined them and 
realizing the possibility of concept changes over the intervening period, they are not 
cited here, but their distribution is in agreement vdth that shown in Map 1. 

The following specimens do not fall clearly into either of the subspecies (see 
Map I, intergrades); nearly all occur in a zone between the main populations of 
the races, but they represent a number of combinations of the different subspecific 
characters, rather than a clinal intermediate series, though a near-clinal change is 
probably seen in South Australia. The commonest combination of subspecific 
characters is the leaflet shape of one subspecies with the pubescence of the other, 
e.g. the leaflet may be clearly oblong as in subsp. eremaea, but glabrous above and 
wrinkled as in subsp. strehlowii; or the leaflet shape may be rather indefinite or 
narrow-ovate, as in those plants of subsp. .strehlowii with narrow leaflets, but this 
is eombined with some, albeit sparse, pubescence on the upper surface of the leaflet. 
The nature of the pubescence also varies, and a few of these plants have a sparse 
but rather stiff and spreading pubescence which is not seen in either of the ‘pure’ 
subspecies and suggests a reduction in density of hairs of some of the densely tomen¬ 
tose forms of subsp. eremaea found in the Simpson Desert:— 

Northern Territory: Central Australia: c. 15 miles [c. 24 km] S. of Wyelifle V/cII (c. 220 
miles [c. 353 km] N. of Alice Springs), Everisi 4279, 1.1950 (BRI); c. 55 km N. of Barrow Creek, 
V. Dam 52, 6.1969 (AD); Elkcdra R, 15.2 miles [c. 24 km] E. of “Elkcdra" homestead, Chippendale 
NT 3126, 10.1956 (NSW); 5 miles [8 km] SW. of “Tarlton Downs”, Winkworth 594, 10.1954 
(BERTH); creek 64 km N. of Arltunga, C/r7«m/9.1930 (AD); 4.2 miles [c. 6.5 km] E. of Allua 
Well, Ross R, Chippendale NT 4965, 9.1958 (NSW); 70 miles [113 km] SE. of “Ringwood”, 
Winkworth 1273, 9.1955 (BRI, NSW, PERTH); 37 mile peg S. of Alice Springs, Carolin 5153, 
8.1963 (SYD); Window Hill, Simpson Desert, Chippendale NT 1607. 9.1955 (AD, BRI, NSW). 
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1 iii t) subsp. strehlowii {Pritzel) A. Lee stat. nov.— C. strehhw ii Pritzel in Feddcs 
Repert. 15: 356 (1918); Eichler, Suppl. FI. South Australia: 186 (1965); Polhill 
in Kew Bull. 22: 247 (1968); Chippendale in Proc. Linn. Soc. New South Wales 96: 
239 (1972). Holotypc: n.v., believed destroyed in B: Hermannsburg on the Finke 
R [Northern Territory-Central Australia], Strelilow 5, 1906-8. The description 
leaves little doubt of identity, and I here designate the following topotypic specimen 
as Neotype: 16 km W. of Hermannsburg on the Areyonga road. Lutz 389, 12.1968 
(NSW). 

[C. dissUiflora Benth. var. eremaea sensu auct., non Benth. sensu str.: Tale in Part III 
(Section 11, Botany): 152 (1896) in Spencer, ed.. Rep. Horn Exped. Centr. Australia. Tate here 
used this synonym of C. eremaea for that part of C eremaea occurring in the habitat and 
localities cited, i.e. for subsp. strehlowii]. 

[C. dissiliftora sensu auctt., non Benth. sensu str.: Ewart & Davies, FI. N. Territory: 141 
(1917) in part, viz. “Glabrous form . . Gardner, Enum. PI. Austral. Occ.: 62 (1930); Beard, 
ed., (Descr. Cat.) \V. Austral. PI. ed. 2: 65 (1970). These authors here used this binomial for 
that part of the dissiliftora complex occurring in the habitat and localities cited, i.e. for C. eremaea 
subsp. strehlowii. Gardner’s usage is implicit in his listing also C. heiithamiana; Beard later, in 
Wildfl. Northwest: 9, 28 (c. 1972) used C. dissiliftora for C. henihumiana, regarding the Fortcscue 
taxon referred to as a part of C. dissiliftora]. 

Characters as given in the key, difiering from subsp. eremaea in its leaf form and 
pubescence, the leaflets often single, trullate or ovate, and glabrous or nearly so; 
the correlation between these characters, however, is by no means perfect though it 
applies in the majority of specimens; its breakdown produces the “intermediate” 
specimens showing associations of characters diflerent from the usual. 

Distribution (sec Map 1): Northwest of South Australia, eremean Western Australia and 
Northern Territory (Central Australia), i.e. in the western and northwestern part of the specific 
range, and showing combination with the Type subspecies chiefly along the line of junction in 
South Australia, northwards from Spencers Gulf, and in Central Australia: often on sandhills 
but also on sandplains and sandy soils near watercourses. 

Speci-mens Examined: South Au.straua: Far North: 20 miles [32 km] S. of Ernabclla, 
Purvey NSIV 113664, 4.1964 (NSW); 40 miles [64 km] N. of Oodnadatta, Lothian 1400, 8.1963 
(NSW); 50 km N. of Oodnadatta, Mdthorpe 3058, 10.1974 (NSW); Alberga R, Sheaffe NStV 
45785, 5.1936 (NSW); “Nilpinna”, 28“ 29' S, 135° 55' E, Miithorpe 3051, 10.1974 (NSW); 16 
miles [26 km] SE. of Emu, Forde 449, 8.1956 (PERTH). 

Western Australia: Eremean Province-Carnegic: 3 miles [5 km] NE. of Walter James 
Range, N. of Rawlinson Range, George 8344, 10.1966 (PERTH); 69 miles [1 1 1 km] SE. of Giles 
Weather Station on Gunbarrel Highway, yo/;/«o« 7314, 6.1973 (NSW); ± 100 miles [c. 161 km] 

E. of Warburton Mission, George 5283, 7.1963 (PERTH); Lake Carnegie, Fairatt 2097, 7.1966 
(PERTH)*; 38 miles [61 km] SE. of Warburton, George 2938, 8.1961 (PERTH); 36 miles 
[58 km] SE. of Warburton, George 3898, 8.1962 (PERTH); E. of Laverton, Geot. Survey 1916 
(PERTH). 


Northern Territory: Central Australia: Tanami Track, 107 miles [172 km] SE. of Rabbit 
Flat, yo/i/;50« 73j6I, 6.1973 (NSW); near Ti Tree Creek, N. of Alice Springs, Hutton NSW98221, 
5.1967 (NSW); Boomerang Watcrholc, Lander R, 42 miles [63 km] NW. of “Willowra” 
homestead, Chippendate NT 4733, 7.1958 (AD, NSW); 40 miles [64 km] N. of Barrow Creek 
Stuart H'way [21° 04' S, 134° 10' E], Must 168, 7.1968 (NSW); Hanson R-Anningic turnoff, 
Parker 112, 7.1969 (NSW); 9.3 miles [15 km] W. of “Amaroo”, Chippendate NT 2528, 8.1956 
(NSW); 3.7 miles [6 km] SE. of Yuendumu, Chippendate NT4191, 4.1958 (PERTH); “Gibcanie" 
Station [now abandoned], 125 miles [200 km] N. of Alice Springs, Rose 349 SN 521244 (S) 


* u occurring a vast distance further west than any similar collection; the lateral 

leaflets are less than half as long as the terminal but scarcely modified in shape. 
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(BRl); 5 miles [8 km] NW. of “Aileron”, Nelson 386, 8.1962 (NSW); Carinya Bore, “Central 
Mount Wedge” Station, McKee 8579, 2.1961 (NSW); 13 miles [21 km] E. of “Alcoota” Station, 
Perry 3393, 3.1953 (BRl); Narwietooma, Gardner 11578, 3.1953 (PERTH, MEL [as C. arida 
ined.]); Ehrenberg Range, 60 miles [97 km] E. of Sandy Blight Junction, Butler 65, 5.1967 
(PERTH); 32 miles [51 km] NW. of “Hamilton Downs”, H'inkworth 361, 6.1954 (BRl); North¬ 
west Stock Route, c. 6 miles [c. 10 km] NW. of Desert Bore, Everist 4173, 1.1950 (BRl); 2 miles 
[3 km] W. of No. 2 Desert Bore, “Hamilton Downs”, Chippendale NT 1685, 9.1955 (NSW); in 
steppes near Arltunga, Ganba CBG 001355, 9.1950 (NSW, his); Alice Springs, Animal Industry 
Branch 381 (PERTH); Alice Springs district, Gardner (PERTH); Standley Chasm, 40 miles 
[64 km] W. of Alice Springs, Dale NSW 45784, 7.1939 (NSW); 9 miles [15 km] SE. of Alice 
Springs, Nelson 137, 12.1961 (NSW); 19 miles [30 km] S. of Alice Springs, Swinhonrne 399, 
8.1962 (PERTH); Deep Well road, 19 miles [30 km] S. of Alice Springs, Nelson NT 11980, 5.1966 
(AD, NSW); 20 miles [32 km] S. of Alice Springs on Deep Well road, Cunningham & Mniham 
2045, 3.1974 (NSW); 33 miles [53 km] SW. of Alice Springs, Chippendale NT492, 11.1954 (AD); 
Palm Valley, George 5002, 7.1963 (PERTH); lllara Creek, 4.5 miles [7 km] NW. of “Tempe 
Downs”, Chippendale NT 7400, 10.1960 (NSW'); 29 miles [47 km] E. of “Tempo Downs” 
homestead, Chippendale NT 572, 11.1954 (BRl, NSW, PERTH); Finke R, Stuart Highway, 
George 5049, 7.1963 (PERTH); Finke R at Henbury bridge, Briggs 3500, 6.1970 (NSW'); Lake 
Amadeus, 24 57' S, 131 12' E, Latz 5713, 9.1974 (NSW); between Shaw and Docker Rivers, 

Carolin 5389, 8.1966 (SYD); Irving Creek, N. of Petermann Ranges, Nelson 942, 3.1964 (AD, 
NSW); 3 miles [5 km] W. of Lasseters Cave, Petermann Ranges, Maconochie 692, 1.1969 (NSWO; 
c. 17 miles [c. 27 km] NW. of “Andado” homestead. Must 88, 7.1968 (BRl); 75 miles [121 km] 
E. of Ayers Rock, Jancey 5.1963 (SYD); Ayers Rock, Woolnough ct Johnson NSW 113665, 
8.1968 (NSW); Simpson Desert, 46 miles [74 km] SW. of “Andado” homestead, Chippendale NT 
6608, 9.1959 (NSW, AD); Simpson Desert, 25° 47' S, 125° 15' E, Mitchell 99, 8.1974 (NT, NSW). 

In addition, the following may be included in subsp. strehlowii (see Map 1, 
subsp. strehlowii atypical) though the diagnostic characters are less definite; this is 
shown chiefly in the development of leaflets usually narrower than in typical subsp. 
strehlowii and tending, sometimes strongly, to the oblong shape seen in sub.sp. 
ereitiaea, these shapes being combined with the glabrous or near glabrous and 
usually wrinkled surface of subsp. strehlowii, and sometimes in trifoliolate leaves: 

South Au.stuaua: Far North: “Macumba” Station, Ising 11.1950 (AD). Lake Torrens 
Basin: 8 miles [13 km] N. of “Parakylia”, Tilson 3251, 9.1960 (AD). Lake Torrens Plateau: 
c. 3 km N. of South Gap, Weber 1215, 9.1968 (AD). ? loc.: Alice Springs to Marree, Ward 

8.1947 (SYD). 

Northern Territory: Central Australia; 42 miles [63 km] NE. of Barrow Creek, 
Winkworth 957, 3.1955 (BRl, PERTH); 61 miles [98 km] from Jervois Mine towards Plenty R, 
Gittins 1983, 9.1969 (BRl, NSW'); Benstead Creek, 32 miles [51 km] ENE. of Alice Springs, 
Forde 86, 2.1956 (NSW); 2.5 miles [4 km] E. of Atherrita Bore, “Todd R” Station, Nelson 1343, 
8.1964 (NSW); Finke R valley (south of Alice Springs), Hutton NSW 98220, 5.1967 (NSW). 

For other specimens of this species which do not fall clearly into either of the 
subspecies but show atypical combinations of their characters, see under subsp. 
eremaea, p. 337. 

As with subsp. eremaea 1 examined, and determined as C. slrehlowii, a number 
of specimens at AD in 1971, in addition to those cited here for subsp. strehlowii; 
they are similarly excluded from Map 1 but again support the distributions shown 
there. 


2. C. MITCHELLII AND C. SMITHIANA 

C. mitchellii, based on Mitchell’s collection from near a lagoon on the Balonne R, 
Queensland, had at first a limited circumscription equivalent to that of the Type 
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subspecies distinguished below. Later Bentham enlarged it by including specimens 
of a smaller-leaved, less pubescent variant, the southwestern race, among his citations 
in Flora Australiensis; this is formally distinguished as subsp. laevis below. Still 
later Ewart described a Central Australian plant as C. mitcliellii var. ronieiitosa, 
but the taxon based on Ewart’s Type, while superficially similar in its flowers to 
C. mitcliellii, is distinct in its vegetative parts (see Table 2) and comprises a taxon of 
eremean occurrence quite disjunct from that of C. mitcliellii, which is coastal in 
Queensland and penetrates inland scarcely beyond the western slopes divisions of 
New South Wales. It is described below as C. smitliicma. 

TABLE 2 


DIFFERENCES BETWEEN C. MITC/tELUt AND C. SMITH!AN A 



C. mitchellii 

C. .•miithiana 

Leaves .. 

Simple, shortly petiolate to almost 
sessile, glabrous and dotted above, 
glabrous or hoary to quite densely 
pubescent with ± long hairs below. 

Unifoliolatc, the leaflet shortly 
pctiolulate and articulate on a 
longer petiole, the joint sometimes 
obscure in the pubescence, tomen- 
lose on both sides at first, later 
more sparsely hairy to glabrous 
above. 

Stems 

Erect, branched, glabrous or with 
short upturned hairs. 

i prostrate after the first, forming a 
cushion-like growth, densely 

spreading-pubescent with the hairs 
later usually downturned. 

Stipules 

Soon caducous. 

Persistent. 


2 i C. mitchellii Beiith. in Mitch. Trop. Australia: 122 (1848); Bentham, FI. 
Austral. 2: 181 (1864); F. Mueller, Fragm. 9; 156 (1875), in part; F. M. Bailey, 
Queensland FI. 2: 374 (1900); Moore & Betche, Handb. FI. New South Wales: 
145 (1893); Domin in Biblioth. Bot. 22 (89-): 733 (1925) excl. var. tomentosa and 
occurrence in South Australia. Holotype: bed of Baloon [Baloone] R [Queensland- 
Maranoa], Mitchell, 10 April 1846, photograph only seen: (K, print at NSW of 
CSIRO Neg. No. Kew 1112). Two specimens marked * in the citations below 
were matched with the Type by L. Pedley. 

[In references under C. mitcliellii, other than those above, the name has often been used 
with some degree of misapplication, either by misdetermination or by clianges in circumscription, 
as follows: by F. Mueller (1862) when describing C. novae-lwllamliae q.v.; by Tate (1890), 
Black (1924, 1948), Chippendale & Murray (1958), the Poison Plants Comm., CSIR (1934), 
Beard (1970), and probably Gardner (1930), when referring in part or in various ways to C. 
smitbiaiia q.v.]. 

Soft-wooded erect or decumbent shrubs about 0.5-1 m in height with glabrous 
or pubescent stems, the hairs rather short and ascending, and simple leaves. Leaves 
often elliptical or narrow-elliptical, glabrous and obscurely dotted above or sometimes 
on both sides and variously pubescent below, shortly petiolate to almost sessile with 
scarcely more than the pulvinus, with subulate to setaceous stipules often fallen from 
herbarium specimens; hairs of the pubescence from very short in subsp. laevis to 
softly curved and c. 1 mm long in subsp. mitcliellii. Inflorescences terminal or 
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leaf-opposed, racemes with numerous, crowded flowers. Flowers deep yellow, 
pedicellate and bracteate. Calyx with teeth subequal and slightly longer than the 
tube, the tube slightly protracted on the lower side, the receptacle scarcely discernible. 
Standard more or less circular but often slightly broader than long, with a pair of 
plate-like calli, or linear converging thickenings, at the base of the lamina. Wings 
rounded-oblong. Keel with a rounded, right-angled bend about the middle, the 
beak twisted at the apex. Ovary glabrous, almost sessile, the style geniculate but 
scarcely constricted at the bend, the pod oblong-clavate, tapered to the base, the 
stipe lengthening to equal the calyx tube. Seeds 8-12 in the pod, slightly flattened, 
somewhat glossy, greenish grey, with a hooked radicular lobe. 

Inflorescence usually less than 20 cm long, often 8-15 cm. Flowers 7-10 (-11) 
mm long, the pedicel slender, 1-3 mm, in the axil of a small narrow bract (1.5-) 
2-3 (-4.5) mm long. Calyx teeth (2-) 2.5 (-5) mm, the tube (1.5-) 2 (-3) mm long, 
the receptacle to 1 mm. Standard (5-) 6-7 (-9) mm long, (5-) 9 (-11) mm broad, 
the claw 1-2 mm. Wings 5-8 (-9) mm long, 2.5-4 mm broad, the claw 1.3-2 mm. 
Keel (6-) 7-10 (-13) mm long, 3-4 (-5) mm broad, the claw 1.5-2 mm, the beak 
(4.5-) 6 (-8) mm long. Pod mostly 2-3 cm long, (6-) 8 (-10) mm in diam. Seeds c- 
4 mm X 3 mm. 

Distribution (see Map 2): Eastern Queensland, and the northern half of the Coast, 
Tablelands and Western Slopes in New South Wales. 

C. initcliellii comprises two geographical races, one coastal in the northern and 
northeastern parts of the specific range, the other further south, often on the western 
slopes of the Great Dividing Range in southern Queensland and New South Wales, 
the races overlapping with considerable intergradation in southeastern Queensland 
and northern New South Wales; the relevant specimens are cited separately and 
shown on the map. 

1. Stems pubescent, very rarely glabrescent; leaves large, 3-13 cm long, 2-5 cm broad, 
usually elliptical, acute or acuminate at the apex and tapered at the base, pubescent 
with loosely and irregularly arranged hairs on the underside; flowers in a very dense 
inflorescence, often with a thick peduncle and rachis. subsp. miicltellii a. 

1.* Stems glabrous or hoary, occasionally short-pubescent; leaves smaller or at least 
narrower, often 4-6 cm long and 1-1.5 cm broad, commonly narrow-obovate or 
narrow-elliptical with a more or less retuse or at least obtuse apex, glabrous or hoary 
below; flowers more W'idely spaced on a more slender peduncle .subsp. laevis b. 

2 i a subsp. mitchcliii. 

Diagnostic characters as given in the key. Height of plants 0.3-1 m, occasion¬ 
ally to 1.3 m. Leaves large and soft, elliptical or narrow-elliptical (SAC 3-4, or 2), 
occasionally narrow-ovate (SAC 36-38) or nearly obovate (SAC 46-47), (4-) 5-8 
(-14) cm long, (1.5-) 3-3.5 (-more than 5) cm broad; stipules 2-5 mm long. Inflor¬ 
escences (6-) 8-13 (-18) cm long, on a rather thick peduncle up to 8 mm in diameter, 
with often more than 40 crowded flowers. 

Distribution; From NE. Queensland (Cook District) to the North Coast of New South 
Wales, largely in coastal districts and on adjacent plateaux but extending inland to the Carnarvon 
Range and Maranoa District in Queensland; often on sandy and other light-textured soils, 
frequently near streams or behind beaches, sometimes in open forest or weedy in rough pasture 
or cultivation. 


G 48581 A—4 
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Map 2. Crotalaria mitcheUii and C. smithiana. 
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Specimens Examined: Queensland: Cook: Cairns, Betche NSIV 45978, 8.1901 (NSW)' 
Mareeba, Dantell-Smith NSW 45977, 4.1929 (NSW); Walsh R, c. 10 miles [c. 16 km] E. of 
Dimbulah, Everist 5144, 5.1952(BRI); Parada, along Walsh R, Keefer 3.1958 (BRl); Yungaburra, 
While 1.1918 (BRl). North Kennedy: Barron Beach (? loc.), Fietker 1614, 4.1936 (BRl); 6 
miles [10 km] from Ravenshoe on Mt Garnet road, Davis 25, 3.1943 (NSW); Blunder Creek 
area, c. 15 miles [c. 24 km] SW. [? SE.] of Mt Garnet, Johnson 4.1964 (BRl); “Meadowbank”, 
45 miles [73 km] S. of Mt Garnet, Hoskin 5, 2.1963 (BRl); Cardwell, Michaei 550 (BRl); 60 
miles [97 km] SSE. of Mt Garnet, Ciague 4.1971 (BRl); Magnetic 1, While 2.1918 (BRl); 
Townsville, While 8.1916 (BRl, NSW 45979 with flowering shoot from Brisbane R); Animal 
Health Station, Oonoonba, SIN 50ii38, 4.1950 (BRl); 6 miles [10 km] W. of Ayr, Fresinvaler 
8.1964 (BRl); Bowen District, Young (BRl); “Range View” c. 30 miles [c. 48 km] SE. of 
Ravenswood, Fverisi 5183, 6.1952 (BRl); Edgecumbe Bay, Michael 1203 (BRl). South Kennedy: 
Perpetiia Point, E. of Sarina, Francis 4.1927 (BRl). Leichhardt: Carnarvon Gorge, 70 miles 
[113 km] NNW. of Injunc, McDonald 208, 4.1966 (BRl); Carnarvon Creek, Carnarvon Range, 
Biiller 2.1960 (BRl). Port Curtis: beach c. 5 km N. of Yeppoon, Rodd 1149, 8.1970 (BRl); 
Lamamou Beach near Yeppoon, 23“ 07' S 150' 45' E, Beeslon 3.1971 (BRl); Rockhampton, 
Conn 5.1925, Baiiey (BRl); Marmor, near Rockhampton, Francis 3.1920 (BRl); Gladstone, 
//er//0' 1888 (BRl); Rosedale, /loro’(BRl). Wide Bay: Wide Bay, Leichhardi NSW 114019, 
5.1843 (NSW). Maranoa: “Rowallan”, 2 miles [3 km] NE. of Mitchell, Marlin 2.1962 (BRl); 
“Lagoonville”, Orallo, Hando 1.1918 (BRl); Bokhara [Bokhara] Flats, Leichhardi NSW 115724, 
2.1847 (or 1848) (NSW). Darling Downs: Chinchilla, Darnell-Smilh NSW 45980, 4.1926 (NSW, 
“good match for the Type”*; Moonie R, 2 miles [3 km] S. of Weranga, Pediey 963, 2.1962 (BRl). 
Moreton: Moreton 1, While Easter 1924 (BRl); RedclilTe (Moreton Bay), Bick 1.1917 (BRl); 
Nudgee, While 1.1918 (BRl); South Brisbane Cemetery, Bailey (as F.M.B.) 3.1875 (BRl); South 
Brisbane, herb. Simmonds 97, 5.1889 (BRl); Brisbane R, Dielrich 836, 1863-5 (NSW); Cedar 
Creek, While 6.1913 (BRl); “Binnaburra”, Maepherson Range, Johnson NSW 45981, 5.1951 
(NSW). A specimen “Mouth of Althaus Creek, about 4 miles NW. of Yabulu [Queensland- 
North Kennedy] Sinilh T.J3I, 9.1942” (BRl), seems to have the dimensions of subsp. milchellii 
ut is almost completely glabrous; it is perhaps a local littoral (“on low dune”) ecotype of which 
no other material is known. 


New South Wales: North Coast: Tweed Heads, Forsylh NSW 45986, 10.1898 (NSW); 
Tooloom Scrub, 15 miles [24 km] SW. of Urbcnville, Consiable 6648, 12.1965 (NSW); Kyo^le, 
3.1961 (NSW); Jackadgery, W. of Grafton, Brooks NSW 113905, 2.1963 
(NSW); Grafton [district], Glenfield Velerin. Res. Sla. SN4312404, 12.1943 (NSW); Willawarrin, 
R- bioonan NSIV i 13904, 3.1964 (NSW); *Toorooka, Upper Macleay R, Noonan 
new (NSW, “a reasonably good match for the Type”); Port Macquarie, Brown 

r ri 459SS, 12.1897 (NSW); Kendall district, Bailey 86, 8.1929 (NSW); Craven State Forest 
[c. 13 km S. of Gloucester], de Beuzeville NSW 45989, 7.1917 (NSW). 


2 i b subsp. laevis A. Lee, subsp. nov. Holotype: 1 mile [1.6 km] W. of 
Baradine [New South Wales-North Western Slopes], P. Hodge 84861, 6.1967 
(NSW). 

A subspecie mitchellii pubescentia minore vel absenti, foliis minoribus vel 
saltern angustioribus apicibus plerumque obtusis vel retusis, et saepe floribus paullo 
maioribus dissitioribusque, differt. 

Diagnostic characters as given in the key. Differs from subsp. mitchellii also 
in intergrading characters: height of plants often c. 60 cm. Leaves (30-) 51-65 
(-80) mm long, (8-) 15 (-28) mm broad, usually narrow-elliptical (SAC 1-2) or a 
little broader, or occasionally obovate (SAC 46-47) or ovate (SAC 37); hairs of the 
pubescence grading in length and curvature from very short and nearly straight 


* See Holotype paragraph. 
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to the condition in subsp. mitchellii; stipules often present, 1.5-3 mm long. Inflor¬ 
escence often with less than 30 flowers in the same length, the peduncle and rachis 
more slender than in subsp. mitchellii. 

Distribution (see Map 2): From the Maranoa and Morelon Districts of Queensland to 
the Northern Tablelands, North Western and northern part of the Central Western Slopes, the 
eastern edge of the North Western Plains and the southern and inland parts of the North Coast 
of New South Wales; often on sandy or granitic (but not highly deficient) soils though occasionally 
on basalt, in open forest or woodland, sometimes near streams and occasionally weedy in pastures 
or cultivation, not known from the sea coast. 

Specimens Examined: Queensland: Wide Bay: Gympie, Kenny (BRI); Archers Station, 
Durundur near Bcerwah, Lcichhardi NSiV 45959 in part, 1.1844 (NSW). Darling Downs: 
Bungunyah, Everist 849, 12.1934 (BRI); Warwick, Boorman NSW45982, 3.1911 (NSW); 7 miles 
[11 km] S. of Warwick,/V^y/ey/759, 12.1962 (BRI); 15 miles [24 km] S. of Warwick on Stanthorpe 
road, Everist & Webb 1276, 11.1946 (BRI); Inglewood, Jones (as W.T.J.) 1189, 3.1959 (BRI); 
Thulimbah, 5c//(Vir//er (BRI); Stanthorpe, Daw/ioi; 2.1891 (BRI), Boorman NSW45983, 11.1904 
(NSW), Hookings 2, 1.1963 (BRI). Morelon: Esk, Stone 10.1961 (BRI); Ipswich, Hall 154, 
1909 (BRI); near Logan Village, McCarthy 1.1922 (BRI); 10 miles [16 km] NW. of Beaudesert, 
Henderson 11.1964 (BRI). 

New South Wales: North Coast: Gloucester, TJc/c/ie 1.1881 (NSW); Glendon 

&Singleton, Hunter R, Leic/i/iarr/r ^5(^45959in part, 12.1842-1.1843 (NSW); Belford, Branxton 
District, Brown NSW 45994, 1.1954 (NSW). Northern Tablelands: c. 5 miles [c. 8 km] past the 
Summit Border Gate on road to Maryvale [? error for Maryland], Morrow 39, 12.1961 (BRI); 
Track to Bald Rock Mtn, 15 miles [25 km] N. of Tenterfield, Constable 2078, 3.1962 (NSW); 
Boonoo Boonoo, Boorman NSW45972, 2.1905 (NSW); Tenterfield to Sandy Flat, Maiden NSW 
45967, 12.1898 (NSW); Deepwater, Fra.ser & Vickery 1.1936 (SYD); Head of Gwydir R, 
Leichhardt NSW 45959 in part, probably 3-6.1843 (NSW); Ml Lindsay, Rnpp NSW 45960, 
4.1914 (NSW). North Western Slopes: Wallangra, Boorman NSW 45969, 11.1912 (NSW); 
Warialda, Rapp NSW 45974, 1.1907 (NSW); Terry Hie Hie, Inspector of Stock NSW 45962, 
12.1910 (NSW); Pilliga Scrub, Rolls 56, 2.1974 (NSW); Dead Mans Waterhole, Pilliga Scrub, 
de Benzeville NSW 45966, 11.1915 (NSW); Coonabarabran to Narrabri road, Althofer NSW 
114108, 2.1971 (NSW); Tcridgerie Creek, W. of Baradine, Constable NSW45961, 3.1951 (NSW); 
Coolie Camp, Baradine, Chippendale Constable NSW 18539, 5.1951 (NSW); Baradine, Fra.ser 
NSW45970, 1.1936 (NSW), Fraser & Vickery 1.1936 (SYD), Rnpp 12.1932 (SYD); first Moonbi 
hill, Martin 11.1967 (SYD, Pollen Sample 1388); Warrumbungles [Mts] near Coonabarabran, 
Hartley 36, 1.1966 (NSW); Coonabarabran, Nicholson NSW 45963, 2.1933 (NSW), Betche NSW 
45993, 1.1883 (NSW); Coonabarabran to Timor Rock, Sala.soo 2202, 1.1962 (NSW); Liverpool 
Plains, NSW 45965 (NSW). Central Western Slopes: Merrygocn, Brown NSW 45973, 6.1889 
(NSW); Coolbaggie Creek, 2 miles [3 km] S. of Eumungerie, Constable 27, 12.1961 (NSW); 
Birriwa, Bowman NSW 116651, 3.1976 (NSW); Merriwa, Martin NSW 45971, 3.1911 (NSW); 
Narromine, Scott NSW 45992, 2.1915 (NSW), Hovenden NSW 45968, 2.1922 (NSW); Dubbo, 
Simmons NSW 113907, 2.1964 (NSW). Western Plains: annual weed collected in a regeneration 
plot, Narraway Stale Forest [c. 32 km W. of Coonamble], Hoffman NSW 45958, 5.1957 (NSW). 

A few specimens inlergrading between the subspecies (see Map 2) have been 
observed, as follows: 

Queensland: Burnett: Gayndah, Kenny 1913 (BRI). Darling Downs: “Goondarin”, 
Texas, Myring NSW 84682, 4.1967 (NSW); Wallangarra, Betche NSW 45985, 12.1891 (NSW), 
Boorman NSW 45984, 4.1914 (NSW). Moreton: 18 km S. of Esk, Pedicy 04003, 12.1972 (BRI). 

New South Wales: North Coast: Bonalbo, Marks NSW 45995, 1.1915 (BRI, NSW); 
Barrington, Vickery NSW 121552, 2.1937 (NSW). 


2 ii C. smithiana A. Lee, noiii. et stat. nov.— C. mitchellii Benth. var. tomentosa 
Ewart in Proc. Roy. Soc. Victoria 19: 37 (1906); Ewart & Davies, FI. N. Territory: 
141 (1917). Holotype: between the Finke R and Lady Charlottes Waters [Northern 
Territory-Central Australia], Kempe 23, 1885 (MEL 1010370). 
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[C. mitchellii sensu auctt., non Benth.; Tate, Handb. FI. Extratrop. S. Australia: 66, 223 
(1890); Black, FI. S. Australia 2: 306 (1924) and ed. 2, 2: 448 (1948); Gardner, Enum. PI. Austral. 
Occ.: 62 (1930); Poison PI. Committee, CSIR, Pamph. 49; 26 (1934); Chippendale & Murray, 
N. Territory Admin., Anim. Induslr. Branch, Extcns. Article 2 (II): 34 (1958); Beard ed ' 
(Descr. Cal.) W. Austral. WildB., ed. 2; 65 (1970). These authors here used C.’milciwllii for 
that part of the mitcheUii-smithkma complex occurring in the area they treated, viz. C. smUhiana, 
although conflicting features of description and other implications are found in some of the 
references). 

A sofl-svooded subshrub willi a strong tap root and, at first, an erect stem, later 
with several to many branches from near the base, ascending, proeumbent or pros¬ 
trate, often 30-50 cm long (including the short terminal inflorescenees), greyish to 
bluish green due to the dense pubescence, drying pale, the hairs of the pubescence 
at first stifily spreading then often downturned on the stems or loosely appressed 
on the leaves. Stems terete, sometimes with a fine, obscure ribbing under the dense, 
pale hairs. Leaves unifoliolate, stipulate and petiolate, the petiole articulate and 
usually angled on to a short petiolule, the joint somewhat obscured by the pubescence, 
the stipules very narrow, acute, at first erect then recurved to show the glabrous inner 
surface, the outer surface pubescent with long, spreading hairs. Leaflets mostly 
obovate to elliptical (SAC 3-4, 47-48), variable on the one plant, tapered at the base, 
at first densely tomentose on both sides, later the hairs less stiffly spreading and clearly 
sparse on the upper side which is sometimes almost or quite glabrous and then 
obscurely dotted, the apex obtuse or slightly emarginate, rarely broad-acute. Inflor¬ 
escences ascending or erect, terminal on the branches and maturing basipetally, the 
somewhat erowded flowers pedicellate and bracteate, the bracts like the stipules 
but a little broader, the pedicels with stifily spreading hairs. Flowers rather small, 
yellow, often with some reddish eolour at the centre. Calyx more or less symmetrical, 
the teeth and tube nearly equal, the teeth triangular, the whole sparsely clothed with 
sUfily spreading hairs shorter than those of the stem and leaf. Standard nearly 
circular, sometimes with fine, dark stripes around the eye becoming obscure in most 
dried specimens, and with a pair of horizontal or rarely oblique calli extending 
downwards, but doubtfully into the claw. IVings more or less oblong with a very 
small auricle. Keel shortly beaked and with only a very slight twist at the apex, 
shortly fringed along the free margins of the petals near the base, with a pair of 
shallow pouches below the auricles. Ovary completely glabrous, or rarely with a 
very sparse scattering of minute hairs near the base of the suture, tapered into a very 
short stipe. Style downcurved, sometimes protruding through the base of the keel, 
then eurving sharply erect, somewhat flattened, with a two-rowed beard, the adaxial 
row evident, the other sometimes obscure. Stigma terminal, brush-like. Pod 
inflated, glabrous, with only a few seeds (c. 4) in the few fruiting specimens seen, 
more or less clavate or sometimes truncate at the apex, the walls thin but firm, taper¬ 
ing at the base into a stipe about as long as the calyx tube. Seeds obiique-cordiform, 
light brown, slightly reddish, with a hooked radicular lobe. 

Petiole 1.6-6 mm long, the petiolule 1-2 mm; stipules 1.5-2.5 mm long. 
Leaflets (1-) 1 . 5-3 (_ 5 ) cm long, (0.6-) 1.3-2.5 (-3) cm broad. Inflorescences (3-) 
5-10 (-12) cm long on peduncles of 1-2 cm. Flowers (4-) 6-8 (-10) mm long; 
pedicels 1.5-2.5 mm; bracts 1.5-2.5 mm long. Calyx teeth mostly 2-3 mm, about 
equal to the tube. Standard 5-7 mm long, 6.-7 mm broad the claw 1 mm. Wings 
5-6 mm long, the elaw 1.5 mm. Keel 6.5-8 mm long, c. 3 mm broad, the claw 
slender, 1-2 mm, the beak (4.5-) 6 (-8) mm long. Ovary 4-5 mm, tapered into the 
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Stipe, c. 1 mm long. Pod usually 1.5-2 cm long, 5-9 mm in diam. Seeds 3.5-4.5 
mm long, 2.5—4 mm broad. 

DtsTRiBUTioN (see Map 2): On sands and sandy loams, often coarse-texturcd, of hills, creek 
beds and banks in Central Australia [Northern Territory], and in adjacent parts of Queensland 
and South Australia, extending into the extreme northwest of New South Wales. 


SPECtMENS Examined: Queensland: Gregory North: Box Flat near Georgina R, C[amp] 
n Simpson Desert Exped. 1939, Crocker 7.1939 (AD); 4 miles [6 km] from “Thorner” [Hut] 
on Dajarra road, Pedley 1113, 10.1962 (BRI); “Carandotta” Station, Everist & Smidi 158, 2.1937 
(BRI); 5 miles [8 km] SE. of Boulia, Pedley 2010, 5.1966 (BRI); Boulia-Bcdounc road, 5 miles 
[8 km] ex Boulia, Johnson 731127, 9.1973 (NSW); Boulia-Bcdourie road c. 20 miles [c. 32 km] 
S. of Boulia, per Mahoney, 6.1953 (BRI); Currawilla, Everisi 4081, 8.1949 (BRI). Mitchell: 
c. 15 miles [c. 24 km] SW. of Yalleroi, Smith <6 Everisi 915, 10.1940 (BRI); 2.5 miles [4 km] SE. 
of Blackall, Everist 2586 (BRI). Gregory South: 60 miles [97 km] NE. of “Noccundra”, 
Carotin 4275, 8.1964 (SYD); 35 miles [56 km] S. of Coopers Creek on road to Tibooburra (20 
miles [3'’ km] to “Orientos” Station), 7o/mio« 5/, 6.1972 (NSW). Warrego: “Curragh , near 
Cunnamulla, Hubbard & Winders 6242, 1.1931 (BRI); airfield 4 miles [6 km] W. of Cunnamulla, 
Ebersobn E 207, 4.1962 (BRI); “Carbean” near Cunnamulla, White 11800, 3.1941 (BRI). 


New South Wales: Far Western Plains: “Thurlow Downs” to “Berrawinia Downs” in 
the Paroo R District, Boorman NSW J16467, 10.1912 (NSW); Toona gate NW. of Tibooburra, 
Miithorpe & Cunningham 3421, 6.1975 (NSW). 

South Australia: Far North: c. 38 miles [c. 61 km] E. of Dalhousie Springs, Lothian 1534' 
8.1963 (AD); R[ivcr] Stevenson. Horn Exped. NSW 45786, 8.1894 (NSW); Lower part of 
R[ivcr] Stevenson, Tate? No. 865, 1894 (AD); “Macumba” Station, Ising 11.1950 (AD); near 
Macumba Hill, “probably Horn Exped." 5.1894 (AD); 38 miles [62 km] N. of camp on Strz.elecki 
Creek, Miithorpe 3034, 10.1974 (NSW); Coopers Creek, 4 km downstream from Innamincka, 
Briggs 4619, 5.1972 (NSW); c. 60 miles [c. 95 km] N. of Marree on Clayton R, Hill479, 11.1955 
(AD); Clayton R, c. 50 km NE. of Marree, Hill 319, 7.1955 (AD). 


Northern Territory: Central Australia: Boomerang Watcrhole, Lander R, 42 miles 
[68 km] NW. of Willowra, Chippendale NT 4761, 7.1958 (NSW, AD); Stirling Sandhills, 160 
miles [258 km] N. of Alice Springs, Dale NSW 45781, 9.1939 (NSW); Wycliffc to Taylor Creek, 
Ewart 6.1924 (MEL); Barrow Creek, Chippendale NT 906, 3.1955 (BRI, NSW); c. 2 miles [c. 
3 km] NE. of “Ammaroo” homestead, Chippendale 8.1957 (AD); 19 miles [31 km] NE. of 
“Ooratippra” homestead, Swinbourne 577, 11.1962 (NSW); 9 miles [15 km] W. of “Ooratippra” 
homestead, 5M'm6o//r/je43/, 9.1962 (NSW, MEL); 2 miles [3 km] N. of Ti Tree Well homestead, 
Winkworth 869, 3.1955 (BRI); Rockhole between Yuendumu and Cockatoo Creek [c. 270 km 
NW. of Alice Springs] (AD); Cockatoo Creek, Cleland S.1931 (AD 95833039); 8 miles [13 km] 
NE. of “MacDonald Downs” Station, Perry 3405, 3.1953 (BRI, NSW, AD); “MacDonald 
Downs”, Fraser R, Cleland 8.1930 (AD 95833048); Aileron Lagoon, Chippendale NT 4521, 
6.1958 (MEL, AD); Irukaru Creek [tributary of Bundey R c. 145 km NE. of Alice Springs], 
Cleland9.\930 (AD 95833047, bis); Plenty R road, I mile [2 km] N. of “Mt Riddock” homestead. 
Nelson NT 11981, 5.1966 (NSW, AD); Plenty R to Harts Range Depot, Burhidge & Gray 4520, 
10.1955 (AD); 6 miles [10 km] NE. of “Derwent”, Winkworth 309, 6.\954 {XiM)-, “Napperby”, 
c. 100 miles [c. 161 km] NW. of Alice Springs, Everist 4207, 1.1950 (BRI); Alice Springs, Tate 
NSW 45790, 1894 (NSW, AD); 0.7 miles [1 km] N. of Bastard Bore, “Todd R” Station, 
Maconochie 469, 9.1967 (AD); 9 miles [15 km] W. of “Ringwood” homestead, Chippendale NT 
4925, 9.1958 (BRI, NSW); Deep Well road, 13 miles [21 km] S. of Alice Springs, Nelson 1844, 
1.1969 (BRI): Simpson Desert, 24° 29' S 135° 44' E, Mitchell 71, 8.1974 (NT, NSW); SE. of 
“Henbury”, Basedow 5-9.1920 (AD 96212262). 


This species is named in honour of the late Lindsay Smith of the Queensland 
Herbarium, who had also recognized but not published it as distinct from C. 
mitchellii. 
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3. C. NOVAE-HOLLANDIAE (including C. CRASSIPES) 

In his treatment of C. novae-hollancliae DC. and C. crassipes Hook, in Flora 
Australiensis, Bentham divided the former into “three rather marked forms” and 
published their names as: a. parvijlora, b. ohlongifolia and c. lasiophylla. These 
can reasonably be considered to have the rank of forma. He also gave C. ohlongifolia 
Hook, as a synonym of C. novae-liollaiuliae. He cited a number of specimens without 
referring these individually to the three forms, nor did he distinguish a Type forma 
in any way. From his inscription on the sheets at K however, it is possbile to 
allocate each of these specimens to the appropriate form, and these are accepted as 
the Types of Bentham’s names. However, the characters of flower size and leaf 
pubescence which Bentham used to differentiate his three forms are not satisfactorily 
correlated in the larger collections now available. The species is now seen to fall 
clearly into two geographic races, treated as subspecies below, and all except one 
of Bentham’s cited specimens fall into the Type subspecies. That specimen belongs 
to subsp. lasiophylla and is designated as its Lectotype below, since among the 
Syntypes of f. lasiophylla, Bentham included other elements which are referable to 
subsp. novae-hollancliae. 

The rather sparse collections of subsp. novae-hollancliae from the Northern 
Territory and Western Australia show some variation suggesting that further 
collecting may reveal an east-west trend within that subspecies. 

1 have seen only a few specimens to which the name C. crassipes could be applied, 
two from Western Australia whence came the Type, the others from Queensland 
and the Northern Territory, and they differ from C. novae-hollancliae only in being 
glabrous. One collector remarks on the similarity between his specimens of glabrous 
and pubescent plants from the same locality, but notes that the specimens were 
collected from different soils. The stipule character described by Bentham for “C. 
crassipes" is seen in some but not all of the glabrous specimens and Bentham does 
not mention it for “C. novae-hollancliae" though it is similar there. There is variation 
in the shape of the leaflets in the glabrous specimens, as there is in those with pubes¬ 
cence, and within each of two Queensland localities (Lawn Hill, Tower Valley) 
glabrous and pubescent plants have been examined which are similar in leaf shape, 
although there is some difference in leaf shape between plants from the two localities. 
Thus, it seems that glabrous individuals or populations may occur in various parts 
of the range of subsp. novae-hollancliae but that they do not show sufficient co¬ 
herence or distinctness to warrant formal taxonomic recognition. 


3 C. novae-hollandiac DC., Prodr. 2: 127 (1825); Bentham, FI. Austral. 2: 181 
(1864); F. M. Bailey, Queensland FI. 2: 97 (1900); Domin in Biblioth. Bot. 22 
(89^): 733 (1925). Holotype: cited as “in Nova-Hollandia orient.” A specimen 
in G-DC is accepted as the Type. Its label reads: “Nouvelle Hollande cote orient. 
Mus. de Paris 1822”. Photograph only seen, a print at NSW. In spite of this 
citation, C. novae-hollancliae does not occur on the east coast of Australia. My 
interpretation of the identity of the Type has been confirmed by L. Pedley (pers. 
comm.) after examination of the specimen at G. 

See under the subspecies for synonymy. 
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[F. Mueller in Fragm. 3: 50 (1862) gives a description of C. novae-hollamliae (probably 
subsp. novae-hoUandiae) erroneously under “C. milclielli", as pointed out by Bentham, loc. cit. 
and Domin, loc. cit.]. 

Usually small shrubs to about 1.5 m in height, soft-wooded but probably 
perennial, with a more or less dense pubescence on some or most parts, or occasion¬ 
ally quite glabrous. Leaves unifoliolate, the petiole and usually shorter petiolule 
articulate and angled, stipulate with sometimes small and obscure or deciduous 
stipules; stipules always present on young stems but deciduous from the lower 
leaves, narrow, acuminate, erect then recurved, pubescent outside, glabrous within, 
often leaving a ridge, like that from the back of the petiole, decurrent on the stem 
(as described by Bentham for C. crassipes). Leaflets very variable in size and 
pubescence (see under the subspecies). Inflorescences terminal and leaf-opposed, 
the often numerous flowers somewhat variable in size and opening in basipetal or 
irregular order. Flowers yellow (a few, very old, with blackish discoloration—- 
? the “FI. ex sicco vid. purpurascentes . . of the Candolle's description), often 
fairly large, on ascending then recurved pedicels and subtended by .small, acuminate 
bracts similarly erect then recurved. Calyx broadly campanulate with the tube 
slightly protracted on the lower side, the teeth subcqual, narrow deltoid and often 
slightly longer than the tube, the whole variously pubescent or occasionally quite 
glabrous. Standard more or less circular but often slightly broader than long with 
a pair of plate-like calli at its base not extending into the claw, the apex sometimes 
broadly pointed. Wings rounded oblong. Keel with a rounded right-angled bend 
at or slightly below the middle, slightly but constantly twisted at the apex, usually 
with a pair of shallow folds or pouches near the auricle. Ovary glabrous to partly 
or entirely pubescent, the style more or less geniculate but scarcely constricted at 
the bend. Pod clavate or somewhat truncate, tapered into a short stipe. Seed 
yellow ochre, with a marked radicular lobe. 

Leaflet often 3-5 cm long, 1-3 cm broad; petiole 5-15 mm, petiolule 1.5-5 mm; 
stipules 2-3 mm long. Flowers mostly 10-15 mm long, occasionally only 6.5-8 mm, 
on pedicels of c. 4-8 mm with minute bracteoles near the middle; bracts 1-3 mm. 
Calyx teeth (2.5-) 3-4 (-5) mm long, the tube (2-) 3 (-4) mm. Standard (6-) 12 
(_I 4 ) rnm long, 8-14 mm broad, the claw mostly 1.5-2.5 mm long. Wings (6-) 
9-12 mm long, the claw 1.5-3 mm. Keel (6.5-) 12 (-15) mm long, c. 5-7 mm broad, 
the claw 4-6 mm, the beak (3-) 4-6 (-7) mm long. Pod usually 2.5-3.5 cm long 
and c. 1 cm diam. Seeds c. 4 mm long, 3.5 mm broad. 

Distrihution (see Map 3): Northern Australia from Queensland, mostly west of the Great 
Dividing Range, to Western Australia and Central Australia. 

The species comprises two geographic races: subsp. novae-hollandiae, in north¬ 
western Queensland and the “Gulf country” of Queensland and the Northern 
Territory, and in comparable parts of Western Australia, and subsp. lasiophylla, 
limited to inland areas and known chiefly from Central Australia but occasionally 
overlapping the territory of subsp. novae-hollandiae near the Gulf of Carpentaria. 
There is apparently little intergradation between the subspecies, and the only specimen 
difficult to allocate is from this junction area: Northfrn Territory —Darwin & 
Gulf District: Junction of McArthurs & Glyde Rivers, Rice 2002, 9.1975 (NSW), 
shown as intergrade on Map 3. 




ARROWS JNDICAIE TYPE LOCAIIIIES 
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I. Leaflets elliptical to ovate or narrower, tapered into the petiolule at the base or 
occasionally approaching a cordate base, variously pubescent but often with the 
upper surface less densely clothed than the lower and sometimes quite glabrous above 
or on both sides; in the northern and northeastern parts of the range of the species 
.subsp. novae-hoUandiae a. 

I.* Leaflets triangular or with a more or less cordate base, not tapered into the petiolule, 
densely pubescent on both surfaces with a grey tomentum becoming golden to deep 
reddish brown with long drying; in the inland, southern part of the range of the 
species.subsp. lasiophylla b. 

3 a subsp. novae-hollandiae. 

C. crassipes Hook., Hooker’s Icon. PI. 9: t. 830 (1852); Bentham, FI. Austral. 2; 182 
(1864); Fitzgerald in J. & Proc. Roy. Soc. Western Australia 3: 158 (1916-7); Ewart & Davies, 
FI. N. Territory: 140 (1917); Gardner, Enum. PI. Austral. Occ.: 62 (1930). Holotype, 
photograph only seen: North-east coast of Australia [Western Australia], Bynoe, Voyage of the 
Beagle (K, print at NSW of CSIRO Neg. No. Kew 1116). 

C. novae-hollandiae f. parviflora Bcnth., loc. cit. Isosyntypes: (i) Upper Victoria R 
[Northern Territory-Victoria R], Mueller 12.1855 (MEL 1010376, “seen by Bentham”; annotated 
“C. concinna F. Muell.” [ined.j in a photograph of the sheet at K; (ii) Alligator Point [Queensland- 
Burke], scripsit Mueller (? MEL 1010371, “seen by Bentham”). 

C. ohiongifolia Hook., Hooker’s Icon. PI. 9: sub t. 830 (1852).— C. novae-hollandiae f. 
oblongifolia Benth., FI. Austral. 2: 182 (1864). Holotype, photograph only seen: N.W. Coast 
of Australia [Western Australia], Bynoe, Voyage of the Beagle (K-Herb. Hook., print at NSW 
of CSIRO Neg. No. 1115). 

C. novae-hollandiae f. lasiophylla Benth., loc. cit., in part (see also subsp. lasiophylla), viz. as 
concordant with the following Isosyntypes: (i) Albert R [Quccnsland-Burke], Henne (MEL 
1010374, “seen by Bentham”); (ii) Gulf of Carpentaria [as last], Henne (MEL 1010375, “seen 
by Bentham”); (iii) Gulf of Carpentaria [as last], Landshoroitgh (MEL 1010377). 

[C. mitchellii (as “Mitchelli’') sensu auct., non Benth.: F. Mueller in Fragm. 3: 50 (1862); 
C. crassipes and C. oblongifolia are here said to be allied to subsp. novae-hollandiae under this 
misapplied name]. 

[C. novae-hollandiae van novae-hollandiae', Chippendale in Proc. Linn. Soc. New South 
Wales 96: 239 (1972), nom. invalid.,—from the areas of occurrence given for this and for “var. 
lasiophylla” Benth., also listed, the names seen to have been confused, as well as being unpublished 
in varietal rank]. 

Diagnostic characters as given in the key; pubescence very variable in this 
subspecies, that of the stems moderately dense, greyish, of short simple hairs at 
first stiflly ascending, later curved upwards, becoming light brownish with drying 
and age, but rarely approaching the rich reddish brown seen in subsp. lasiophylla 
below, occasionally (in the form described as “C. crassipes'’) absent; rarely longer, 
spreading and downturned in zone of contact with subsp. lasiophylla. Leaflet 
narrow-oblong (SAC 13), narrow-ovate (SAC 37-38), narrow-elliptical (SAC 1-2) 
or almost narrow-trullate (SAC 55), or broader: elliptical, ovate to trullate, always 
tapered at the base except in a few specimens grading towards subsp. lasiophylla, 
the apex acute, obtuse or retuse; upper surface glabrous to densely pubescent, the 
lower always with some hairs except in the few completely glabrous specimens, and 
usually but not always more densely pubescent than the upper surface; minute 
dotting of both surfaces visible in sparsely pubescent or glabrous leaves. Calyx 
with rather sparse, appressed hairs. Recorded height of plants (40--) 45-60 (-75) cm. 
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Distribution (see Map 3): Tropical Australia, widespread in the monsoon belt. Often in 
sandy soils and in burnt or disturbed weedy situations, also in red-brown loamy soils, some 
volcanics; not infrequently near streams. 

Specimens Examined: Queensland: Cook: Kennedy R, Hawi Expect. 380 (BRI); 
Lynbrook, Etheridge [railway] Line, Towers 4.1960 (BRI); Gilbert R, White 2.1922 (BRI, NSW 
45776). Burke: Settlement Creek, Brass 48, 6.1921 (BRI); Settlement Creek, 35 miles [56 km] 
N. of Wollogorang, Perry 1200, 6.1948 (BRI); s. loc., Gilliiis 810, 6.1963 (BRI); Burketown 
(Q.)-Borroloola (N.T.) road, 25 miles [40 km] W. of Gregory R, Johnson 731101, 8.1973 (NSW); 
Leichhardt R at “Floraville” crossing, Peciley 2098, 6.1966 (BRI); 17 km W. of Alexandra R 
on Cloncurry-Burketown road 18" 35'S, 140° 07' E, Jacobs 7290, 4.1974 (NSW); 12 miles [19 km] 
W. of Alexandra R crossing on Cloncurry-Burketown road. Carotin 8856, 4.1974 (SYD, NSW); 
3 miles [5 km] S. of "Armraynald", 17° 36' S, 139° 45' E, Carotin 8929, 4.1974 (SYD, NSW); 
Lawn Hill, Jensen 69, 69A*, 5.1940 (BRI); 10 miles [16 km] SSE. of “Morstone” Station, Perry 
1055, 5.1948 (BRI); 6 miles [10 km] S. of “Boomarra” Station, Perry 3985, 8.1953 (BRI); 
“Chudicigh Park" Station, 110 miles [117 km] N. of Hughenden, Hubbard & Winders 7605, 
2.1931 (BRI); c. 20 00' S, 139" 50' E, on "Calton Hills" Station c. 40 miles [c. 64 km] N. of Mt Isa, 
Brown 8.1968 (BRI); 3 miles [5 km] N. of “Zingari" Station, Speck 4788, 8.1954 (BRI); Williams 
R, Macgillivray 2143, 8.1928 (BRI); 40 miles [64 km] ENE. of Richmond township. Speck 4477, 
6.1954 (BRI)*; "Wongalcc", c. 50 miles [c. 80 km] N. of Hughenden, Hiit 29, 30, 6.1968 (BRI); 
Cloncurry, Searth-Johnson 530, 8.1970 (BRI); W. of Mt Isa, Beadle NSW lt5727, 9.1972 (NSW); 
Mt Isa, Morris 5.1952 (BRI); Mt Isa district, Greig 11.1956 (BRI); Hann Highway, 4 miles 
[6 km] N. of Hughenden, Hill I, 6.1968 (BRI); Galah Creek, Hughenden, McCarthy 89, 6.1933 

(BRI); "Hughenden” Station, Inspector of Stock 5.1954 (BRI)*; Tower Valley, Hughenden, 
Sewell 5.1954 (BRI 126637, 004829*); 20 miles [32 km] NW. of McKinlay, per Forestry 
Commission of N.S.W. 2334 (NSW); 6 miles [10 km] W. of Mary Kathleen, Trapnell 16, 7.1958 
(BRI); between Duchess and Mt Isa, Gittins 726, 5.1963 (BRI; NSW as: 2 miles [3 km] W. of 
Duchess); 100 miles [161 km] S. of Cloncurry on the Longrcach road, Jancey 5.1963 (SYD). 
North Kennedy: “Blue Range” Station via Ingham, per Newton 3.1953 (BRI); Ravenswood 
Junction, Hubbard & Winders 6954, 1.1931 (BRI). Gregory North: 44 miles [71 km] SSE. of 
Mt Isa on the Dajarra-Mt Isa road, Williams 177, 10.1968 (BRI); “Ardmore”, Everist 3188, 
11.1947 (BRI); Dajarra, Everht & Smith 139, 1.1937 (BRI); “Carandotta” Station, Everist & 
Smith 158, 2.1937 (BRI). A depauperate specimen: “Rockmount”, Helidon [Morcton], Klose 
7.1963 (BRI) seems likely to have been introduced into this locality. 

Northern Territory: Darwin & Gulf District: 7 miles [12 km] E. of Rum Bottle Creek, 
12° 04' S, 133" 48' E, Maconochie 1591, 6.1972 (NSW)*; Spring Vale, Port Darwin, Giles (BRI); 
above UDP Falls, Gittins 2701, 8.1973 (NSW)*; 41 miles [66 km] from Pine Creek UDP 
Falls, Gittins 2569, 7.1973 (NSW)*; 6 miles [10 km] N. of Katherine, McKee 8526, 2.1961 (NSW); 
Stuart Highway c. 3 miles [c. 5 km] NW. of Katherine, Adams 881, 2.1964 (NSW); 30.2 miles 
[48.6 km] S. of Katherine town, Chippendale NT3738, 9.1957 (NSW, MEL); Bryans Watcrhole, 
I mile [1.6 km] off Carpentaria Highway, 18 miles [29 km]S. [E. by S. or W. by S.?] of Borroloola, 
Johnson 731117, 8.1973 (NSW); 36 miles [58 km] E. of “O.T. Downs” homestead, Chippendale 
NT 5529, 3.1959 (NSW); Tablelands Highway 9 miles [15 km] S. of Carpentaria Highway, 
Johnson 731122, 8.1973 (NSW). ? Barkly Tableland: 3 miles [5 km] W. of Calvert R crossing, 
17 13 S, 137° 22' E, Carolin 9257, 5.1974 (SYD, NSW). Victoria R District: N.T. Kimberleys, 
14 km W. of Victoria R crossing, Symon 10337, 6.1975 (NSW); 13.6 miles [22 km] S. of “Wave 
Hill" homestead, Chippendale NT 5761, 4.1959 (NSW). 

Western Australia: Northern Province-Hann: Barnet R Gorge, 86 km S. of Gibb R 
Crossing, Symon 10264, 5.1975 (NSW)*; 14 km N. of Napier Range, 17' 11' S, 124° 51' E, 
Symon 10139, 5.1975 (NSW)*. Ord: Around Kununurra, Ord Dam & Wyndham road, 15' 
45' S, 128“ 44' E, Scarth-Johnson 548, 9.1970 (BRI); Ord R, Fitzgerald NSW 45777 & 45778, 
10.1906 (NSW); in Ord R, 69 miles [111 km] S. of Kimberley Research Station, Perry 2961, 
7.1952 (NSW. BRI); 17 miles [27 km] NE. of “Springvale” Station, Lazarides 5062, 4.1955 
(BRI). Foricseue: Nickol Bay, scripsit Maitland Brown (MEL 1010373 “seen by Bcntham”, 
and MEL 1010372); W. Australian Hamersleys, Yampire Gorge, Symon 10059, 5.1975 (NSW). 


Glabrous specimen (“C. crassipes"). 
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3 b subsp. lasiophylla {Benth:) A. Lee stat. nov.—C. novae-hoUamUae f. lasiophylla 
Benth., FI. Austral. 2: 182 (1864) as to the Lectotype (see also subsp. novae- 
hollamliae). Lectotype, here designated: near Mt Humphries, 25° 38' [Northern 
Territory-Central Australia], Macd. Stuart (MEL 1010378, “seen by Bentham ). 

[C. novae-hollaiuliae var. lasiophylla Talc. Part III (Sect. II, Botany): 152 (1896), in Spencer, 
ed.. Rep. Horn E,xpcd. Centr. Australia, nom. invalid.; Chippendale in Proc. Linn. Soc. cw 
South Wales 96: 239 (1972)—as for var. novae-hoUamUae above, p. 350]. 

[C. novae-lwllaiuliae sensu. auct., non DC. sensu sir.: Black, FI. S. Australia 2: 306 (1924) 
anded. 2, 2: 448 (1948). Black here used the binomial for the only clement of the species occurring 
in South Australia, viz. subsp. lasiophylla]. 

Diagnostic characters as given in the key; dilTers from subsp. novae-ltollondiae 
also in its denser and more spreading tomentum, at first greyish, drying golden to 
deep reddish brown, the hairs c. I mm long, spreading and obliquely up- and down- 
turned in a dense mass on stems and leaves; stem hairs occasionally as in subsp. 
novae-holktndiae (in zone of contact). Leaflets with a characteristic truncate or 
slightly cordate base, more or less triangular (SAC 75-76), the apex obtuse or slightly 
retuse, very variable in size on the one plant. Blowers and their parts like those o 
subsp. iiovae-liollandiae, but the calyx more densely pubescent with rather longer 
hairs. 

Distribution (sec Map 3): On sandy soils chiefly in ercmcan areas of the Northern Territory 
and in adjacent parts of Western Australia and Queensland; in the north of its range occasionally 
overlapping the territory of subsp. novae-hoUancUae; perhaps to be expected in the far north o 
South Australia also. 

Specimens Examined: Queensland: Burke: Gregory R Crossing, c. 20 miles [c. 32 km] 
SW. of Burketown, Pedley 2067, 6.1966 (BRI, K); Doomadgee Mission, Whitehouse (BRI), 
17° 56' S, 138 43' E, Jacobs 1461, 5.1974 (NSW). Gregory South: Simpson Desert and many 
areas inland, Cockburn BPS 53, 7-8.1969 (BRI). 

Northern Territory: Barkly Tableland: Settlement Creek, Brass 343, 5.1923 (BRI); 
18 miles [29 km] W. of Stuart Highway, Top Spring beef road, Must 454, 2.1969 (BRI); 10 miles 
[16 km] N. of Elliott, Stuart Highway. Lat: 95, 1.1968 (BRI); 17 miles [27 km] N. of “Helen 
Springs" Station, Perry 1908, 8.1949 (BRI); 15 miles [24 km] S. of Elliott, Byrnes 1441, 3.1969 
(NSW); Renner Springs 18' 20' S, 133' 47' E, Williams 81, 7.1975 (NSW); “Banka Banka 
Station, Allen 661, 8.1922 (NSW); 50 miles [80 km] N. of Tennant Creek, Perry CANB 603, 
4.1948 (NSW, BRI); Gibson Creek, 19° 12' S, 134 08' E, Must 221, 7.1968 (NSW); 124 miles 
[199 km] W. of Camoowcal in N.T., per N.S.W. Forestry Commission 2330, (NSW). Victoria 
River District: 40 miles [64 km] S. of Hookers Creek, Chippendale NT 2329, 7.1956 (NSW); 
34 7 miles [55 km] NE. of Tanami, Chippendale 4.1959 (MEL). Central Australia: 15.4 miles 
[24.8 km] E. of The Granites, Chippendale NT 4275, 5.1958 (NSW, MEL); 69 miles [III km] 
NW. of Willowra, Chippendale NT 4808, 7.1958 (NSW, MEL); “Numagalong” homestead. 
Nelson & Swinhourne 32, 8.1965 (NSW, MEL); 14 km S. of Devils Marbles, 7 km N. of Hurst 
Creek, Symon 10373, 6.1975 (NSW); “Singleton", 240 miles [386 km] N. of Alice Springs, 
Everist 1.1950 (BRI); 7 miles [11 km] S. of Wycliffe Well, Rose 11.1949 (BRI); “North Murray 
Downs”, FUson 234, 5.1957 (MEL); Barrow Creek, Baldwin Spencer 1902 (MEL); “Central 
Mount Stuart", Ewart 6.1924 (MEL); 10 miles [16 km] S. of WyclilTe Well, Everist 4274, I.I950 
(BRI); 10 miles [16 km] E. of “Mt Riddock” homestead, Winkworth 606, 10.1954 (BRI); 40 
miles [65 km] SE. of Alice Springs, Santa Teresa road, Latz 113, 1.1968 (NSW); 1 mile [1.6 km] 
N. of Renners Rock, Winkworth 34, 2.1954 (BRI, MEL); “Renners Rock" homestead, Winkworth 
765, 11.1954 (BRI); Hugh R, 12 miles [19 km] NW. of “Maryvale” homestead, Ae/sw; AT" 11985, 
4.1966 (NSW); 0.6 miles [1 km] N. of Deep Well Siding, Nelson 1270, 8.1964 (NSW); 2 miles 
[3 km] N. of Bundooma Siding, Swinhourne 419, 8.1962 (NSW); NW. Simpson Desert, Cockburn 
BPS 24, 7-8.1969 (BRI); 7.3 miles [11.7 km] SE. of Bottom Bore, Hale R, Chippendale NT4931, 
9.1958 (BRI, NSW). 
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Western Australia; Eremean Province-Carncgie: 123 km WNW. of Tanami towards 
Billiluna, 128° 30' S, 190° 40' E, Gittins 2324, 7.1971 (NSW); 78 miles [125 km] WNW. of Tanami 
19° 50' S, 129° 50' E [? error for 128° 50' E], Dunlop 2333, 9.1972 (NSW). 

4. C. MEDICAGINEA OR C. TRIFOLIASTRUM 

Without adequate exotic material for comparison, it is impossible to evaluate 
critically the taxa denoted by these names, but at the Kew Herbarium, where there 
are larger collections from regions outside Australia C. niedicaginea is recognized as 
a species distinct from C. trifoliastrum; also, in the most recent publication involving 
both names, de Munk (1962, below) accepts them as two species and introduces a 
new diagnostic character, viz. auricles present on the standard in C. trifoliastrum, 
absent in C. meclicaginea. 

In the past, however, other opinions have been held and published. The normal 
format of “synonymy” (which would be studded with “in part” qualifications), and 
misapplied names”, is abandoned here in favour of a chronological history of 
treatment and nomenclature of the plants involved. 

The Australian plants referred to one or other of these names are represented 
in the Banks and Solander collection of 1770 (as C. trifoliastrum): NSW 133329 
and 113929 from Thirsty Sound, Queensland, and the taxon, variable in itself, can 
therefore be accepted as native; nevertheless the possibility cannot be ruled out 
that other, morphologically different, plants were introduced subsequently. The 
legitimate names since applied to the taxon or taxa were not published for some years 
after that collection:— 

1786 Crolalaria medicaginea Lamk., Encycl. Mcth. 2: 201. 

1802 Crolalaria trifoliastrum Willd., Sp. PI. 3: 983. 

1843 Bentham (in London J. Bot. 2: 578) noted that earlier writers had already confused the 
taxa. He recorded an Australian collection [“North Coast?”] by Bauer under C. iicglecta 
Wight et Arn., not C. medicaginea or C. trifoliastrum, and described a new species C. 
luxurians close to C. neglecta in flowers (but with these more numerous, and habit erect 
and more robust), from India. 

1862 Mueller (in Fragm. 3; 56) referred specimens (Keppel Bay to Arnhem Land) to C. 
medicaginea, giving C. trifoliastrum as a synonym. He repeated this treatment in Fragm. 
9; 157 (1875) for other specimens from Broad Sound, Peak Downs and Springsure. 

1864 Bentham (in FI. Austral. 2; 183) referred Australian plants (from northwestern Australia 
to Queensland) to C. trifoliastrum and specified distinctions from C. medicaginea. He 
made no mention here of C. neglecta. 

1876 Baker (in Hook, f., FI. Brit. India 2: 81) maintained C. medicaginea and trifoliastrum as 
species and reduced C. neglecta and C. luxurians to varietal rank under C. medicaginea. 

1893 Moore and Bctche (in Handb. FI. New South Wales: 145) referred New South Wales 
plants to C. medicaginea with C. trifoliastrum as a synonym. 

1916 Maiden and Bctche (in Census New South Wales PI.: 106) followed the last. 

1925 Domin (in Biblioth. Bot. 22 (89^): 734) referred Queensland plants to C. medicaginea, 
setting up two varieties to accommodate variation, including in the synonymy of one of 
them, var. aiistraliensis Domin, a reference to Bentham’s alleged misuse of the name C. 
trifoliastrum in Flora Australiensis. Domin considered this variety, the most common 
Australian form, close to C. luxurians Benth. in habit, and to C. trifoliastrum in its often 
multiflorous inflorescences. 
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1962 de Munk (in Reinwardtia 6: 208) referred Malaysian plants, and a few specimens examined 
from Australia, to C. medicaginca, maintaining it as distinct from C. trifoliastrum, which 
latter he considered not to occur in Malaysia. 

1963 Backer (in FI. Java 2: 584) referred Javanese plants to C. medicaginca f. [sic] Itixtiriaiis 
Baker, and did not include C. trifoliastram as Javanese. 

My interpretation of the foregoing is as follows: the name C. trifoliostcuni is 
at present applied outside Australia to an erect, relatively large-flowered subshrub 
of limited geographical range in India, while C. medicaginea (including C. Iwrniarioides 
Wight et Arn., C. neglecta and C. liixurians) is accepted for plants of varying habit, 
with usually (but not always) smaller flowers, distributed over a wide area from India 
through Malaysia to China and Australia and with the "liixurians” element extending 
farthest to the south and southeast, perhaps continued into Australia as Domin’s 
var. australiensis. Until a critical appraisal of the whole situation is undertaken, 
I propose to use the name which has been most commonly used in publications by 
Australian botanists and which is indicated by the most recent work, i.e. C. medic- 
aginea Lamk. In recent years most of the collections from tropical Australia have 
been distributed as C. trifoliastrum Willd., although the name C. medicaginea is in 
use at the Queensland Herbarium, where it is hoped that some investigation into 
variation in the Australian populations will be undertaken, since there is a large 
representation of this taxon in Queensland. Several variants have already been 
distinguished by L. S. Smith (1962), though under the name C. trifoliastrum. In 
New South Wales there are relatively few of these plants, and critical distinction of 
the variants is not considered as important as it is in northern Australia, where stock¬ 
poisoning properties have been found in some. I am greatly indebted to L. Pedley 
for his painstaking determinations of numerous specimens of this group submitted 
to him while at Kew. They included many of the known variants from States other 
than New South Wales and all were considered to belong to C. medicaginea. 

Distribution: Widely distributed over northern Australia; in New South Wales occasional 
in drier parts of the North Coast, away from the sea, and one record from the North Western 
Slopes. 

5. SPECIES NATURALIZED OR ESCAPED FROM CULTIVATION 
IN NEW SOUTH WALES 

The species naturalized or adventive in New South Wales are grouped in the 
following list under the Sections enumerated in his recent classification of the African 
species by Polhill (1968), and a few brief notes are included where there have been 
recent changes in nomenclature. 

Section Grandiflorae (Bak. f.) Polhill 
C. agatiflora Schweinf.—cultivated and occasionally escaped. 

Section Incanae (Benth.) Polhill 

C. incana L. subsp. incana \both subspecies naturalized 

subsp. /7t/r/iMrayce/w (Lamk.) Milne-Redh. for many years. 

C. goreensis Guill. et Perr.—naturalized in Queensland, the Northern Territory and 
the Kimberleys of Western Australia, and appearing recently, probably as 
impurities in seed, in newly established “tropical” pastures in the North Coast 
of New South Wales. 
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Section Macrostachyae (Benth.) Polhill 
C. lanceolata E. Mey.—naturalized. 

C. pallida Ait. var. ohovala (G. Don) Polhill—naturalized. This taxon has previously 
been identified at the National Herbarium of New South Wales by the synonyms 
C. striata DC. and, later, C. mucronata Desv.; earlier it was misidentified as 
the distinct species C. saltiana Andr. (see Senn in Rhodora 41; 356 (1939). 

C. zanzibarica Benth.—naturalized. A few specimens were formerly identified as 
C. usaramoensis Bak. f., now regarded as a synonym. 

Section Calycinae Wight et Arn. 

C.juncea L.—an apparently temporary occurrence on the Clarence River at Upper 
Copmanhurst in 1910, but not collected since in New South Wales. 

Section Crotalaria 

C. grabamiana Wight et Arn.—naturalized. This species has previously been 
misdetermined in New South Wales as C. quinquefolia L. 

C. semperflorens Vent.—cultivated and occasionally escaped. 

C. spectahilis Roth—naturalized. For many years this species was confused with 
the native species C. retiisa L., but our earliest specimen from a New South 
Wales locality is dated 1912 and described as a naturalized weed. 

C. distans Benth.—apparently cultivated and occasionally escaped. < 

C. macaulayae Bak. f.—a single collection said to have been introduced as an impurity 
in seed. 

C. virgidata Klotsch—cultivated and occasionally escaped. 
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NOTES ON AUSTRALASIAN ORCHIDACEAE—A NEW 
COMBINATION IN LIPARIS 

D. F. Blaxell 

(Accepted 2.9.1977) 

ABSTRACT 

Blaxell, D. F. (National Herbariain of New South tVales, Royal Botanic Gardens, Sydney, 
Australia 2000) 1978. Notes on Australasian Orcitidaceae. Telopea I (5): 357-358—The new 
combination Liparis angustUahris (F. Muell.) D. Blaxell is made for the north Queensland orchid 
formerly known as L. cuneilabris F. Muell. ex Benth. nom. illegit. 


Mueller (1864) described material which was collected by Dallachy at Rocking¬ 
ham Bay as Sturmia angustilabris, and at the same time published the synonym 
Liparis cuneilabris. 

Bentham (1873, p. 273) used the name Liparis cuneilabris and attributed it to 
Mueller, at the same time erroneously citing ^‘Sturmia cuneilabris F. Muell.” as 
basionym. Subsequent authors, Bailey (1883, 1902, 1913), Nicholls (1936, 1969) 
and Dockrill (1969), all followed Bentham’s usage, citing Liparis cuneilabris F. Muell. 
or L. cuneilabris F. Muell. ex Benth. Bailey (1913) and Nicholls (1936) at least referred 
to Stunnia angustilabris F. Muell. as a synonym. 

Mueller (1882, 1889) continued to use Sturmia angustilabris and, so far as I 
am aware, made no reference to Bentham’s use of the name Liparis cuneilabris in 
these or other publications. In fact, he did not use the name Liparis in any of his 
publications (except in synonymy), since he consistently referred to Liparis as a generic 
name in zoological nomenclature and as such he considered that it should not be 
used in botanical nomenclature. However, he seemed to overlook the fact that 
the generic name he was using (Sturmia Reichenbach, 1828) for this and other 
orchids had two earlier homonyms: Sturniia Hoppe, 1799 (Poaceae) and Sturmia 
Gaertner f., 1805 (Rubiaceae)! 

Liparis angustilabris (F. Muell.) D. Blaxell, comb. nov. 

Basionym: Sturmia angustilabris F. Much., Fragm. 4: 164 (1864). 

Synonym: Liparis cuneilabris F. Muell. ex Benth., FI. Austral. 6: 273 (1873), nom. illegit. 

Type: “In montibus silvaticis ad sinum Rockingham Bay. Dallachy.” (MEL) not seen. 

LITERATURE CITED 
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TYPE SPECIMENS OF SCHLECHTER’S NAMES IN 
ORCHIDACEAE AT THE CONSERVATOIRE ET JARDIN 
BOTANIQUES, GENEVE. 

D. F. Blaxell 
(A ccepted 15.7.1977) 

ABSTRACT 

Blaxell, D. F. (National Herbarium of New South Wales, Royal Botanic Gardens, Sydney, 
Australia 2000) 1978. Type specimens of Schlechter's names in Orchidaceae at the Conservatoire 
etJardin Botaniques, Gendve. Telopea I (5): 359-363 —In the Geneva Herbarium most specimens 
of Orchidaceae collected by Rudolf Schlechtcr in Asia and Africa between 1898 and 1910 are 
Types. 


INTRODUCTION 

In previous papers (Blaxell 1973, 1975) I listed some 266 Isotypes and Isosyntypes 
of Schlechter’s published names of orchids from various countries. Whilst holding 
the position of Australian Botanical Liaison Oflicer at the Royal Botanic Gardens, 
Kew, in 1974-75 1 examined collections by Schlechter in other herbaria and checked 
them for Type status. The following list is for Geneva (G) and comprises names in 
the larger genera only, since shortage of time necessitated a selection of genera for 
examination. 

Schlechter apparently distributed many duplicates of each of his numbers of 
Orchidaceae, resulting in quite rich accumulations of Isotypes and Isosyntypes in 
many of the world’s herbaria. Since the Holotypes were destroyed in Berlin in 
1943, these duplicate specimens are of importance in current taxonomic studies of 
Asian and African orchids. 1 have not attempted to lectotypify any of Schlechter s 
names as that requires more detailed study of all the duplicates. I am only listing 
specimens and indicating their location and status. 

The Table format follows that of the previous papers, except for the omission 
of places of publication in this listing. These can be obtained readily from Index 
Kewensis. 

It should be noted that the majority of specimens listed here are ex “Herb. 
Delessert.’’ Also, the collector’s number on some of the original labels has been 
written over in an apparent attempt to render it more legible, but this has resulted 
in a greater degree of illegibility than the original! 

I wish to thank the Director of the Conservatoire et Jardin Botaniques, Professor 
Jacques Miege, for allowing me to examine the extensive collections held there, and 
also Miss Adelaide Stork for her kind assistance in the Herbarium. 
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Schlechter 
IcdlOl t 

Type Status 

Remarks 


Number 

ISOTYPE 

ISOSYNTYPE 

Agrostophyllum trifidum 

16029 


+ 


Aphyllorchis data 

17752 


+ 


Bromheadia piilchra 

19288 


+ 


Biilhophvlliim 





aradinoidum .. 

16416 

+ 



congolanum 

12693 


4- 


corlidcola 

15844 

+ 


2 sheets. 

finetianum 

15416 

+ 


leva 

16133(?) 


+ 

Last digit illegible. 

longerepens 

16446 

20423 

+ 

+ 


masarangicum 

20424 

+ 


No number cited in 

mdinostachym 

12250 

+ 


microtes 

16398 



protologuc, but 

dates, etc. agree. 

invriantluim .. 

20603(5?) 

+ 


Last digit illegible. 

tieocaledoniciim 

15492 

+ 



ngoyense 

15278 


+ 


pallidiflaviini .. 

16475 

+ 



perpendiculare 

20470 

+ 



polvpodioides .. 

15422 

+ 


Middle digit illegible. 

pachyneuron 

20396 

+ 


snuthianum 

(or 20596) 
15934 

+ 



temie .. 

16249 

+ 



tridiambon 

16430 


+ 


Cadetia 




bigihba 

19204 

+ 



collina 

19256 

+ 



dischorensis 

19666 

+ 



echinocarpa 

17909 

+ 



imitans 

19680 

+ 



vbtiqua.. 

19970 

+ 



potaiiwphila .. 

16158 

+ 


2 sheets. 

potaniophila var. 





kenejiae 

18357 

+ 



quinqiiehba 

18712 

+ 



takadui 

19344 


+ 

2 sheets. 

wariana 

19342 


+ 

2 sheets. 

Calanlhe 




cntciala 

17120 

+ 



finisterrae 

18195 

+ 



inflata .. 

19071 

+ 



katuensis 

17026 

+ 



Corysanthes gastrosiphon 

16948 

+ 


Crvptosiylis fiilva 

18991 

19546 

+ 

+ 


Dendrobium 




abbrevialiim .. 

16598 


+ 


aberrans 

19550 

+ 


adanthum 

16250 

+ 



aaitilobum 

16874 

+ 



aperliim 

18593 

+ 



appendictila 

18137 

+ 



axiUare 

17052 




brcvilabiani 

19587 

+ 



cadetioides 

19505 

+ 



diloroleiicum 

19096 

+ 


daiisiim 

ddstogamtim .. 

18168 

15194 

+ 


confusum 

20403 

+ 



cydolobiim 

17551 

+ 



cyntalolegniim 

15141 

+ 



decumbcns 

17296 

+ 


didiaeoides 

17295 


+ 
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Name 

Schlechter 

Collection 

Number 

Type Status 

Remarks 

ISOTYPE 

ISOSYNTYPE 

Dendrohium 





discocaidon 

19320 


+ 


disoides 

17118 

+ 



djamuensc 

16822 

+ 



dryadiim 

18211 

+ 



eitapense 

12976 

+ 



eleiitheroglossiim 

15593 


+ 


extra-axiltare 

16491 

+ 

. . 


farinifenim 

16526 


+ 



17817 


+ 

2 sheets. 

fmctiamim 

15505 

+ 



flagellum 

18402 

+ 



fornicatum 

19539 

+ 



gatiense 

16991 

+ 



globiflonim 

17141 

+ 


3 sheets. 

grossum 

19073 


+ 


hamudryas 

17336 




hippocrepiferum 

18736 

+ 



hymenocentnim 

20000 

+ 



iboense 

17799 


+ 


isomerum 

15980 

+ 



jadunae 

19332 

+ 



iamproglossum 

18544 

+ 



ieopardinum .. 

18023 

+ 


Later homonym; non 





Wallich 1824. 

leucohybos var. 





leiicanlhiim 

17486 


+ 


litorale.. 

19958 


+ 


lockhartioides 

20447 

+ 


No number cited in 





protologue, other 





details agree. 

loesenerianum 

20280 

+ 



iucidum 

19712 

+ 


2 sheets. 

meliodonim 

17888 

+ 



minjemense 

16245 

+ 



mischobulbum 

18030 


+ 


miisciferurn 

18958 


+ 


nardoides 

18722(9?) 

+ ? 


Last digit illegible. 

obliqtmm 

18882 

+ 



obovalum 

16656 

+ 



odoiUopus 

17248 

+ 



odoraliim 

20457 

+ 



oreodoxa 

18804 

+ 



pachysiele 

19182 

+ 



patuium 

17987 

+ 



pemae .. 

19908 

+ 



periongum 

17102 

+ 



peliolatiirn 

18710 

+ 



picstocaidon var. 





kaidoense .. 

16831 



2 sheets. 

pleianlhum 

16303 

+ 


2 sheets. 

pleiirodes 

19580 

+ 



pluricosialiim .. 

19269 

+ 



poissomanuni 

15590 

+ 



polvscliislum .. 

20279 

+ 



poncroides var. 





angustum 

16688 

+ 



polamopliila .. 

16482 

+ 


2 sheets. 

proslheciglossiim 

18174 

+ 



prosiheciglossum var. 





oblusilobum 

18805 

+ 



pumilio 

17998 


+ 

2 sheets. 


16545 


+ 


iluadrifenim .. 

17143 

+ 



regale 

19068 




rhytidothece .. 

19518 

+ 
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Name 

Schlechter 

Collection 

Number 

Type 

ISOTYPE 

Jtatus 

ISOSYNTYPE 

Dendrohium 




roseoflavidum 

19475 

+ 


riibropiclum .. 

19981 

-I- 


sarcodes var. majus .. 

18655 

-1- 


sarcophvHum 

18013 

4- 


scarlatimnn 

17966 

+ 


scapula 

19146 

4- 


setosum 

17249 

4- 


sikinii 

16283 

4- 

• • 

smilhianum 

20681 


+ 

specidigerum .. 

20567 

+ 


siihpetiolatiim 

20208 

4- 


suhserratum . . 

19061 

4- 


siibsessile 

16735 

4- 



17635? 



theiomuuhum .. 

19630 

4- 


iracliyrhiziim 

17836 


+ 


20237 


+ 


18256 


4- 

triste .. 

20246 

+ 


iindatialatiim .. 

17960 

4- 


violaceo-pictum 

17079 

4- 


warianum 

19951 

4- 


xanthocaidon 

19282 


4- 

Eria 




bradeata 

19285 

4- 


chrysocardium 

15981 

4- 


collina 

19294 

4- 


cordifera 

17687 

4- 


cycloglossa 

19912 

4- 


diphylla 

16582 

4- 


intilam 

16134 

4- 


indivisa 

16686 


+ 

iodantha 

17682 

+ 


karikoiiyensis 

14963 


+ 

lasiorhiza 

15938 

+ 


oreogena 

20170 

4- 


padangensis 

15877 

4- 


ramuana var. wariana 

19817 



rhodoleiica 

16210 

+ 


trtmcicoia 

17633 

4- 


nifa . 

20219 

4- 


Lyperanthus glandiilosus 

14971 


+ 


15379 


+ 


15669 


4- 

Macodes 




dendrophila 

18210 


4- 


19165 


4- 

obsciira 

19619 

+ 


Nervilia 




inacropitylla .. 

18078 


4- 

porphyropliylla 

18467 


+ 


18299 

. , 

4- 

Oberonia 




masarangica 

20419 

4- 


merapiensis 

15977 

4- 


neo-caiedonica 

14766 

4- 


pleistoplivlla 

20421 

4- 


Plocoglottis kaniensis .. 

17636 

4- 

. . 

Pseuderia 




fioribimda 

17830 

4- 


pauciflora 

17810 

4- 


wariana 

19272 

4- 



Remarks 


2 sheets 


Another sheet 
16735? 


2 sheets. 


2 sheets. 
2 sheets. 


2 sheets. 


of 
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A NEW SPECIES OF STYLIDIUM (STYLIDIACEAE) FROM 

THE SYDNEY REGION 

Mary M. Hindmarsh and D. F. Blaxell 
(A ccepted 14.12.1977) 

ABSTRACT 

Hindmarsh, Mary M. (School of Botany, University of New South H'ales, P.O. Box I, 
Kensington, Australia 2033) and Blaxeii, D. F. (Nationai Herbariimt of New Sotith IVaies, Royal 
Botanic Gardens, Sydney, Australia 2000) 1978. A New Species o/Stylidiuni (Styiidiaceae) from 
the Sydney Region. Telopea i (5): 365-370, Pi. Xii—Styiidium productum is described from the 
Central Coast and Tablelands region of New South Wales and distinguished from the widespread 
S. grantinifoiiunt. 


Siylidiitni grantmifoliwn Sw. ex Willd. is recorded as a widespread species in 
the coastal and the mountain regions of New South Wales; it also occurs in Queens¬ 
land, Victoria, South Australia and Tasmania. Field observations near Sydney 
indicate that two distinct species have been included under this name. 

S. graminifoliiim s. str. has crowded basal leaves on a short condensed stem. 
Our observations have shown that the leaves have stomata in two bands, one on 
either side of the mid-vein on both the adaxial and the abaxial surfaces (Fig. la). 
This stomatal arrangement is a consistent character not previously recorded. The 
name Styiidium productum is proposed for the new species; the specific epithet 
refers to the presence of an elongated vegetative stem. The leaves have stomata 
in two bands on the abaxial surface only (Fig. lb). 

The plants we now distinguish as 5. productum have been included within the 
concept of S'. graminifoUum by previous New South Wales authors (Moore & Betche 
1893; Beadle, Evans & Carolin 1963, 1972). Specimens examined by Bentham 
(at K and BM) include both species, but all the specimens of S. productum are terminal 
pieces that do not show the elongated nature of the stem. This may explain his 
phrase “. . . or shortly proliferous, rarely lengthening to 4 or 5 in.” (Bentham 
1869). Moore & Betche added to their de.scription “. . . the stems occasionally 
elongated and with tufted leaves”, which would indicate that these authors observed 
the long leafy stems at least in some plants that they were referring to Candollea 
serrulata Labill. (= Styiidium graminifoUum Sw. ex Willd.). 

Mildbraed (1908, p. 73) described 5. graminifoUum var. caulescens and his 
description could fit S. productum. Mildbraed’s name has not been adopted, to 
our knowledge, in any Australian herbarium. The reason may be that he cited only 
one specimen, “Queensland?; »North Shore« (Leichardt [sic]!)” and added the 
comment, “An specimen monstrosum?” 

Erickson (1958) gave a translation of the original Latin description of S. 
graminifoUum var. caulescen.s' Mildbraed, and translated Mildbraed’s comments as 
“Possibly an unnatural specimen. Qld., North Shore.” Examination of specimens 
in Australian and overseas herbaria has not revealed the existence of a Leichhardt 
specimen from any locality and all material from areas other than the Sydney region 
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has proved to be S. graminifoliiim s. str.; “North Shore” was not an unusual or 
uncommon locality for Leichhardt to have written on a specimen label. During 
his years in Australia (1842-1848) the largely undeveloped country on the north 
side of Port Jackson (Sydney Harbour) extending to Broken Bay was (and still is) 
referred to as the “North Shore”. Therefore it is highly probable that Leichhardt’s 
specimen of S', graniinifolium var. caulescens could have been collected in the Sydney 
district.* It is considered desirable however, to base the species on a new type and 
provide it with an independent epithet. 




b 


Fig. 1. Transverse sections of leaf of—a. Siylidiiim graminifoliiim and b. Stylidiiimproductiim. 
Arrows indicate position of thin-walled epidermal cells with stomata 


* In the herbarium of the British Museum (Natural History) there are three specimens, collected 
by Robert Brown in 1803-4, which are 5. productum. Two of these, collected at Lane Cove in 
October 1803, were labelled by Brown "Loheliastriim nemorale", and the third, collected from 
the Grose River in December 1804, was also labelled by him, "Sivlidiiim gramimfoliiim prodr 
568 var nemorale . He had obviously distinguished our new species from S. graminifoliiim but 
later made no mention of it (Brown 1810). 

, u sP'^cimen of 5. productum in Herb. Webbianum at Florence is labelled “S. staticifoliiim 
Labill., Nov. Holl. No record of publication of this epithet by Labillardiere or later authors 
has been found. 
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Stylidium prodiictum M. Hindmarsh et D. Blaxell nom. et stat. nov. 

Synonym: Stylidium graminifolium Sw. ex Willd. var. catdescens Mildbraed, Pflanzenreich 
4 (35): 73 (1908). 

S. proditcnim Hindmarsh et Blaxell; differt a S. graminifolium Sw. ex Willd. 
caulis elongatis, folds pseudoverticillatis, non nisi in facie abaxiali stomatibus 
instructis. 

Holotype: Cliff Drive, Katoomba, New South Wales, M. M. Hindmarsh & D. F. Blaxell’ 
DFB 1056, 12.1972 (NSW). Plate XII. Isotypes: K, CANB, MEL, PERTH, UNIVERSITY 
OF NEW SOUTH WALES, RSA. 

The new species differs from the more widespread S. graminifolium in the follow¬ 
ing characters: 

1. stems up to 1 m long with leaves scattered along the entire length but 
crowded at intervals. The older region of the stem may be leafless due 
to abscission. 

2. adventitious roots developed from the long stems, which also produce new 
plants at intervals. 

3. stomata in a longitudinal band on each side of the mid-vein on the 
abaxial surface only (Fig. 1). Some magnification is necessary to observe 
this clearly in some specimens. 

4. leaf bases with a small prolongation up to a few mm long, on the abaxial 
surface (Fig. 2). 

5. a more restricted flowering period: S. graminifolium has been found in 
New South Wales flowering from August until the end of January, whilst 
S. productum has a flowering period from November to the middle of 
January. 

6. labellum broadly obovate, not narrowed to a rounded point at the tip. 

Cytology: In Tasmania, both diploid {In = 30) and tetraploid (2n = 60) plants of 
S. graminifolium have been found (W. Jackson 1972, pers. comm.) but in New South Wales the 
plants we have examined so far arc tetraploid, except for two populations. One is near 
Gunderman, between Wisemans Ferry and Central Mangrove, and the other is at Wentworth 
Falls. Counts of S. productum to date are all tetraploid. Cytological investigations are 
continuing. 

Dlstrihution : This new species is known to occur only on soils derived from the Hawkesbury 
and Narrabcen Sandstones of the Central Coast and Tablelands of New South Wales: the most 
northern populations observed by the authors being on the Pacific Highway near Gosford 
(Central Coast) and near Kandos Weir east of Kandos (Central Tableland.s). These latter 
populations arc also the most western known to us. The southernmost populations arc around 
Cataract Dam, northwest of Wollongong. Around Sydney and on the Blue Mountains it is 
extremely common on skeletal soils on hillsides, on sandstone cliffs, roadside cuttings and with 
outcropping sandstone, in many localities, but has not been found on alluvial sands or on heavier 
soils derived from the Wianamatta Group. In the same region S. graminifolium occurs on 
deep sandstone soils and alluvial sands as well as on heavier Wianamatta soils, sometimes in 
swampy conditions, but in other parts of New South Wales, in Queensland, Victoria, Tasmania 
and South Australia this species grows on a variety of soil types from coastal sands to volcanic 
soils and over a wide altitudinal range (to 2100 m). Although 5. productum favours the soils of 
the Hawkesbury and Narrabeen Sandstones round Sydney, it has not been found in apparently 
similar sites north and south of Sydney where the soils arc derived from Permian Sandstones. 
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Plate XII 
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In three places. Hartley Vale, Wentworth Falls and north of Windsor near Putty, the two 
species grow less than 200 m apart but in different edaphic conditions. No hybridization 
between the species has been observed to date but these areas will be examined further. 



Fig. 2. Vertical sections through leaf bases and part of stem of—a. Stylidiiim gi aminifoliiim and 

b. Slylidiiim productum. 
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NOTES ON AUSTRALIAN TAXA OF ACACIA 

No. 5 

Mary D. Tindale 
(A ccepted 3.1978) 

ABSTRACT 

Timhile, Mary D. (National Herbarium of New South IVales, Royal Botanic Gardens, Sydney, 
N.S. IK., Australia 2000) 1978. Notes on Australian Ta.xa of Acacia No. 5: Telopea / (5); 371-386, 
PI. XHI .—Five new species of Acacia (Family Mimosaceae) from Eastern Australia are described, 
viz. A. chinchillensis Tindale, A. giiymeri Tindale, A. debilis Tindale, A. ingramii Tindale and 
A. pickardii Tindale. Two new records for New South Wales are cited, namely A. phasmoides J. 
H. Willis and A. blakei Pedley. A note is provided on the affinities of A. gracillima Tindale 
(Western Australia). 


INTRODUCTION 

Three species, namely A. chinchillensis, A. guymeri and A. debilis, are described 
by special agreement, so that they may appear prior to the publication of Mr L. S. 
Pedley’s key to the Acacia species of Queensland. Several taxa are discussed in 
this paper, so that they may be listed in the forthcoming census of the Angiosperms 
of New South Wales. In addition A. pickardii is described here, so that it may 
appear in the forthcoming new edition of Black’s Flora of South Australia. 


PUNGENTES 

Uninerves 

Acacia phasmoides J. //. Willis 

Acacia phasmoides i. H. Willis in Muelleria 1 (3): 121 (1967). 

Holotvpe: Pine Mountain, ± 6 miles [i 10 km] SE. of Walwa, NE. Victoria, among granite 
rocks about mile [0.8 km] SW. of highest peak and at ± 760 m alt., J. H. Willis and K. C. Rogers 
17.xi.l964 (MEL). 

Speci.mens Examined: New South Wales: South Western Slopes: Dora Dora State Forest, 
N. of Talmalmo (c. 35° 52' S, 147° 29' E], uncommon, solitary bush next to fire trail, M. Biitz 
NSW 108123, 9.1977 (NSW). 

Victoria: High eastern declivities of Pine Mountain, spindly shrub 10 ft [3 m] tall, amongst 
granite rocks in shade near head of long tributary to Pine Mountain Creek, J. H. Willis NSW 
107764, 12.1974 (wood voucher for phytochemical survey). 

The collection from Dora Dora State Forest is the first recorded from New 
South Wales. This species was previously thought to be endemic to Pine Mountain, 
NE. Victoria 

A. phasmoides is somewhat difficult to place in Bentham’s and Maiden and 
Betche's classifications, since the inflorescences are very short, sessile, almost 
orbicular to oblate-globular spikes. As indicated by J. H. Willis in Muelleria 
1 (3): 123 (1967) it “most closely approaches Acacia diffusa Lindl.”, i.e. the species 
now known as A. genistifolia Link, which has capitulate inflorescences borne on 
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long peduncles. Both species have 4-merous flowers and ± quadrangular mucronate 
phyllodes but in A. phasmoicles the phyllodes are longer (c. 5-8 cm long), arcuately 
incurved and with both the margins and midveins apparently asperulate (from minute 
resinous tubercles). 


PUNGENTES OR CALAMIFORMES? 

Acacia pickardii Thuiale, sp. nov. 

Frutex 3-4.5 m altus, capite rotundato, trunco singulo (an semper?), cortice 
trunci griseo sulcato. Ramuli interdum spina terminati, interdum manifeste costati, 
pallide brunnei vel pallide virides, glauci, glabri, strato albo-ceraceo obducti. 
Phyllodia teretia, anguste linearia, pallide viridia, ceracea, rigentia, erecta, crassa, 
coriacea, plus minusve falcata, 2.2-5.0 cm longa, 1.0-1.5 mm lata, minute pilosa, 
supra pulvinum glandula orbiculari vel late elliptica, c. 0.6-1.7 mm longa et 0.7-0.8 
mm lata vel 0.5-0.7 mm diametro instruct!, apice acuto vel acuminato, mucrone 
pungentisslmo, atro-brunneo, I.2-1.7 mm longo, glandula orbiculari c. 0.2-0.5 mm 
diametro ad basin mucronis sita; venae complures, inconspicuae, longitudinales; 
pulvinus inconspicuus, flavido-brunneus, c. 0.2 mm long. Stipulae numerosae, 
geminatae, modice persistentes sed demum deciduae, crassae, breviter et sparse 
pilosae, spinae brunneae, 2.0-7.0 mm longae. Capitula aurea, in racemos non 
disposita, probabiliter solitaria vel geminata, c. 35-38-flora; pedunculi breviter 
pilosi, c. 1.5-2.4 cm longi. Bracteolae 1.2-1.7 cm longae, sursum dilatatae, dense 
ciliolatae, petiolo longo, ciliolato vel glabro, alls lateralibus translucidis. Calyx 
quinquelobatus, brevissimus, 0.3-0.4 mm longus, lobis truncatis, partem tertiam 
vel dimidiam longitudinis tubi aequantibus, glaber. Corolla quinquelobata, c. 
2.5-2.9 mm longa, calyce 6-8-plo longior, usque ad quartam partem vel duas partes 
longitudinis tubi divisiis; petalorum lamina plus minusve orbicularis, ungue suo 
multo brevior, sparse pilosa, margine pilis glanduliferis instructa, apice rotundata, 
ungue glabro et alls lateralibus translucidis. Stamina numerosa, 4.0-5.6 mm longa. 
Antherae biloculares. Ovarium stipitatum, album, flavidum vel pallide flavo- 
brunneum, plus minusve oblongum, c. 0.7-1.1 mm longum, c. 0.4-0.5 mm latum, 
glabrum. Stylus flavus vel pallide flavo-brunneus, glaber, 3-4 mm longus, stigmate 
conspicuo. Legumina ignota. 

Trees 3-4.5 m high with a rounded crown, the trunk single (always?), with the 
bark grey and furrowed. Branchlets sometimes ending in a spine, ribbed sometimes 
prominently, light brown or light green, glaucous, glabrous, covered with a white 
waxy coating. Phyllodes terete, narrowly linear, light green, waxy, rigid, erect, thick, 
coriaceous, more or less falcate, 2.2-5 cm long, 1.0-1.5 mm broad, minutely pilose, 
with an orbicular or broadly elliptical gland c. 0.6-1.7 mm long and 0.7-0.8 mm 
broad or 0.5-0.7 mm diam. just above the pulvinus; apex acute or acuminate with 
a very pungent, dark brown mucro 1.2-1.7 mm long, with a small orbicular gland 
c. 0.2-0.5 mm diam.; veins several, inconspicuous, longitudinal; pulvinus incon¬ 
spicuous, yellowish brown and about 0.2 mm long. Stipules numerous, paired, 
reasonably persistent but later dehiscent, thick, shortly and sparsely pilose, brown, 
2.0-7.0 mm long. Capitula golden, not borne in racemes, probably single or paired, 
with about 35-38 flowers; peduncles shortly pilose, c. 1.5-2.4 cm long. Bracteoles 
1.2-1.7 cm long, dilated above, densely ciliolate, the petiole long, ciliolate or glabrous, 
with translucent lateral wings. Calyx 5-merous, very short, 0.3-0.4 mm long, with 
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truncate lobes, dissected from | of the length of the tube, glabrous. Corolla 
5-merous, c. 2.5-2.9 mm long, 6 to 8 times as long as the calyx, dissected to of 
the length of the glabrous tube; petals with the lamina more or less orbicular, much 
shorter than the claw, sparsely pilose, with glandular hairs on the margin, with the 
apex rounded, the costa indistinct, the claw glabrous and the lateral wings trans¬ 
lucent. Stamens numerous, 4.0-5.6 mm long. Anthers bilocular. Ovary stipitate, 
white, yellow or pale yellowish brown, more or less oblong, c. 0.7-1.1 mm long, 
c. 0.4-0.5 mm broad, glabrous. Style yellow or pale yellowish brown, glabrous, 
3-4 mm long, with a conspicuous stigma. Legume unknown. 

Holotvi’e; 8 km N. of Mt Gason Bore, 320 km N. of Marree, on Birdsvilic Track, adjacent 
to Bench Mark, S.A. Dept. Lands no. 1422, 27° 16' S, 138 45' E, South Australia, rare (although 
locally common) tree to 3 m, one trunk and rounded crown, in gibber-covered sandplain between 
low white sand-ridges, J. Pickard 1761, 24.xii. 1971 (NSW 106914, wood voucher for phytochemical 
survey), (NSW). Isotypus: AD, K. 

Distribution: South Australia, far northeast along the Birdsville Track south to Mt Gason 
Bore, in gibber-covered sandplain between sandridges and on stony hills. 

Flowering Period: December, April-May. 

Fruiting Period: unknown. 

Specimens Examined: South Australia: Simpson Desert Expedition Camp 34 (c. 90 km 
SSW. of Birdsville), tree to 3 m high, on stony rise, P,. L. Crocker 7.1939 (AD 97422172); 4.6 
miles [c. 7.4 km] N. of Mt Gason Bore, Birdsville Track, 27° 17' S, 138° 45' E, bark grey, plant 
suckering a little at the base, in area of gibber with bands of short grass, with pale sandhills 
nearby, about six trees in a group, B. G. Briggs 4580, 5.1972 (NSW); Mt Gason Bore, 27° 19' S, 
138° 45' E, on stony hills, E. G. Hitghes NSW 108126, 4.1976 (NSW), flowers yellow spheres, 
tree 12-15 fl [3.6-4.5 m] high, in “Dead-finish” association on stony hills, E. G. Hughes 4.1916 
(AD 97619178). 

This species is named in honour of Mr John Pickard, Senior Ecologist, Royal 
Botanic Gardens, Sydney, since he was the first person to draw my attention to this 
taxon from a remote inland area of South Australia. 

In the absence of fruit it is difiicult to classify this new species but A. pickarcUi 
appears to be allied to A. teretifolia Benth. which is native to south-western Western 
Australia. In Fl. Austral. 2: 304-305 (1864) Bentham has placed the latter species 
in both the Pungentes Plurinerves and the Calamiformes Plurinerves. In A. 
teretifolia the plants are smaller, being shrubs about 0.3-0.6 m high with much more 
prominently ribbed stems. Both species have spinescent stipules, dehiscent, linear- 
terete, rather rigid, obscurely nerved phyllodes, globular capitula not borne in 
racemes in the axils of the phyllodes, very short calyces and 5-merous flowers. In 
A. teretifolia the petals are concave and thick at the top giving the buds a peculiar, 
turbinate, truncate shape. 


UNINERVES 

Racemosae 

Acacia ingramii Tindale, sp. nov. 

A neriifoliae A. Cunn. ex Benth. aflinis, a qua differt habitu plerumque 
effusissimo, phyllodiis angustioribus, 1.5-2.5 mm latis, costis pilis persistentibus, 
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brevibus, rigidis, pallide flavis vel albis indutis, glandulis 1-2 marginalibus laminarum 
saepe majoribus, calycibus minoribus circa 0.5-0.8 mm longis, legiiminibus gla ns 
vel fere glabris. 

Allied to A. iieriifolia A. Cunn. ex Benth. but dilTering in the usually very spread¬ 
ing habit, the narrower phyllodes 1.5-2.5 mm broad, the midribs clothed with per¬ 
sistent, short, stiff, pale yellow or white hairs, the 1-2 marginal glands of the lamina 
often larger, the calyces smaller, about 0.5-0.8 mm long, the legumes glabious or 
almost so. 

A very spreading, bushy shrub 2-5 m high or more rarely an erect tree up to 
7.5 m high; bark smooth, grey or dark grey, slightly corrugated towards the base 
in older plants. Branclilets very dark grey, angular towards the apices, insignifi¬ 
cantly ridged longitudinally, ± clothed on the surface and ridges with shoit, ap- 
pressed, grey or silvery hairs. Phyllodes linear, thinly coriaceous, straight oi slightly 
falcate, 6-14 cm long, 1.5-2.5 mm broad, the main vein median, prominent, clothed 
with persistent, short, stiff, pale yellow or white hairs which are also scattered on 
the lamina, the minor veins finely reticulate, the apex terminating in a brownish 
mucro which is often hooked, the margins ± clothed with short, stiff, pale yellow 
or white hairs; glands 1-2, comparatively large, 1-2 mm long, puberulous, light 
red-brown to fawn, reniform-oblong, with an orbicular orifice, borne on the margins 
of the phyllodes, usually 1 close to the base and another in the upper ^ of the phyllode; 
pulvinus comparatively small, c. 1.5-2.2 mm long, puberulous. Inflorescences 
with the capitula borne in a raceme which is shorter than the phyllodes, c. 14-22 
flowers per capitulum (3-6 mm in diam.), the peduncles 2.0-2.5 mm long, c. 0.2 mm 
in diam. and clothed with short, appressed, pale yellow hairs. Bracteoles c. 0.6-0.8 
mm long, dark red, the stalk glabrous or almost so, the expanded peltate apical 
portion with yellow cilia especially around the margin. Caly.\ 0.5-0.8 mm long, 
dissected to c. of its length, obconical, fawn to dark red in dried material, the 
apices of the broadly rounded lobes clothed with rather long, yellow and white, 
stiff hairs, the tube glabrous. Corolla 1.3-1.8 mm long, usually 5-merous, the petals 
free and clothed with rather long, appressed, yellow hairs towards their acute granulose 
apices, the midribs faint. Stamens numerous, the filaments free, yellow, c. 1.8-2.5 
mm long. Ovary globose to obovate, yellowish brown to dark red brown, glabrous 
or sparsely to densely clothed with white hairs, 0.4-0.6 mm long, 0.2-0.3 mm wide, 
the style glabrous, c. 2.0-2.5 mm long. Legumes brown, later blackish, ± glossy, 
thinly coriaceous, glabrous or with a few, scattered, appressed, weak, white hairs, 
submoniliform, convex over the seeds, 4-8.5 cm long, 6-9 mm broad, the margin 
greyish brown, c. 0.3 mm wide, not prominent. Seeds (immature) longitudinal in 
the legume, blackish brown. 

Holotype: Wollomombi Falls, 36 km E. of Armidalc, 30° 32' S, 152° 02' E, New South 
Wales, small tree to 4 m high with dark grey, smooth bark slightly corrugated towards base, 
yellow flowers and young phyllodes with appressed hairs; above falls with Acacia clipliylla, 
Callistemon paludosus. Clematis, Lcncopogon atf. frascri ete., common, this taxon usually occurs 
in less accessible sites, R. Coveny 5667 & N. Lander 1.x. 1974 (NSW). Isotyi’Es: CANB, CBG, 
K, L, MEL, UC, US, Z. 

Distribution: New South Wales: Northern Tablelands: Mainly the Dangars and 
Wollomombi Falls, Gara and Oaky River districts of the Upper Macleay River catchment, 
growing in rugged gorge country, often on rocky cliff tops, usually in tall scrub but sometimes 
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extending to eucalypt woodland (mostly Eucalyptus sp. aff. cypellocarpa but also E. melliodora, 
E. hlakelyi and E. bridgesiana), on soils derived from slates. 

Flovvf.king Period: August-November. 

Fruiting Period; November-December. 

Specimens Examined: New South Wales: Northern Tablelands: Oaky River, where 
Armidalc-Kempscy road crosses the river [30° 31’ S, 152° 15' E], in cleared eucalypt woodland 
on slaty soil, upstream from the dam site, D. Pearson NSW 107548, 9.1959 (NSW); Wollomombi 
Falls, c. 2.2 miles [3.5 km] S. of Wollomombi, 30° 32' S, 152° 02' E, small tree 2-2.5 m high with 
smooth, grey bark corrugated towards base, on slate hillside in association with Jacksouia scoparia, 
Acacia sp., Dodonaea sp., etc., common, K. Tliurlell & R. Coveny 3923, 12.1971 (NSW 106919, 
woodblock voucher for phylochcmical survey: A, AD, B, BRI, CANB, G, K., L, MEL, NA, 
PERTH, UC, US); Wollomombi Falls, 6 ft [1.8 m] high, on rocky cliff tops, /. S. Olsen NSW 
107546, 11.1966 (NSW); Wollomombi Falls, E. N. McKie NSW 107542, 10.1932 (NSW); 
Wollomombi Falls, small tree to 3 m high with yellow flowers, smooth grey bark often corrugated 
towards base in older trees, young phyllodes with white appressed hairs, and sometimes branching 
low to form rounded shrubs, on steep hillsides from plateau to upper slopes of gorge, scattered 
to common with Nolelaea microcarpa var. velulina, Grevillea sp. aff. obtusifiora, Zieria furfuracea, 
Jacksonia scoparia etc.; Acacia filicifolia and A. irrorata occurred on the plateau in adjacent 
areas above the gorge: this taxon extends above Wollomombi Creek to Edgars Lookout, a 
distance of c. 3 km, R. Coveny 5665 & N. Lander 10.1974 (A, AD, B, G, LE, Macquarie, NSW, 
NU, PERTH, TL); Wollomombi Falls, shrub 8 ft [2.4 m] high, N. Perry 250, 9.1977 (NSW); 
Wollomombi Gorge, E. of the lookout, shrubs to 5 m (mostly 3-4 m), common on stony spurs 
extending a little way out from edge of gorge, in scrub with Notelaea microcarpa var. velutina, 
Maytenus sp., Jacksonia scoparia, in skeletal soil over slate, J. 13. Williams 11.1967 (NE); Oaky 
River Hydro-electric Scheme, 20 miles [32.2 krn] E. of Armidale [30° 35' S, 152° 04' E), Oaky 
River Hydro-electric Scheme, on hills above the dam, a tree 8 ft [2.4 m] high, D. Pearson NSW 
107540, 12.1958 (NSW); Blue Hole, Gara River [30' 36' S, 151° 48' E), R. Southwell NSW 
107547, 12.1962 (NSW); Gara River [c. 30° 37' S, 151' 48' E], in rugged gorge country, C. K. 
Ingram NSW 107544, 10.1936 (NSW), C. K. Ingram NSW 107545, 10.1936 (NSW); Dangars 
Falls [30° 40' S, 151 44' E], on podsol, K. Plowman 8.1962 (NE); Dangars Falls, c. 20 km 
ESE. of Armidale [30'' 40' S, 151° 44' E], spreading bushy shrubs 2-5 m tall to occasionally 
small erect trees up to 7.5 m tall in sheltered places, plentiful both in tall scrub (with Bursaria 
spino.sa, Jacksonia scoparia, Casuarina luehmanii, Notelaea microcarpa var. velutina etc.) and low 
open woodland (with Eucalyptus melliodora, E. blakelyi and E. bridgesiana) on clay-loams and 
clays, often with small outcrops of slate and greywacke, J. B. Williams NSW 108139, 29.2.1978 
(NSW); Dangars Falls, tall shrub on skeletal soil, E. Roek 8.1964 (NE),y. W. Green 1.1962 (NE)_ 

This species is named in honour of Mr C. Keith Ingram of Mt Tomah, N.S.W. 
He drew my atlention to this taxon several years ago. 

A. ingramii is closely allied to/I. neriifolia, the differences being set out in the 
diagnoses on p. 374. The latter species has an extensive range in Queensland 
(Burnett, Leichhardt, Darling Downs and Moreton Districts) and in New South 
Wales (North Coast, Northern Tablelands, North and Central Western Slopes as 
well as the North Western Plains). It is an erect shrub or tree often 5-9 m high 
occurring on skeletal soil on rocky hillsides and the tops of ridges amongst granite 
boulders or sometimes porphyry outcrops. A. ingraniii is a very spreading, bushy 
shrub 2-5 m high (or more rarely a small erect tree up to 7.5 m high) which grows in 
shallow soil with numerous slate or sometimes greywacke outcrops on the margin of 
the gorges of the Upper Macleay River. I am indebted to Mr J. B. Williams, Botany 
Dept., University of New England, for this field data. 

The mistletoe Amyema qitandaiig (Lindl.) Tiegh. var. qitamlang is frequently 
parasitic on A. ingramii. 
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JULIFLORAE 

Rigidulae 

Acacia gracillima Tindale 

In Telopea 1 (1): 74-76 I described A. gracillima as a new species from the 
Kimberleys, Western Australia. In my Latin diagnosis I stated the features which 
distinguish this taxon from A. linarioides, giving the impression that these two species 
were very closely allied. It would have been preferable to indicate that A. linarioides 
is the species most frequently confused with A. gracillima in herbarium collections. 
However both taxa are members of the Juliflorae Rigidulae according to Bentham’s 
classification in FI. Austral. 2: (1864). 

A. gracillima is a member of the Acacia lysipliloia F. Muell. complex which is 
mainly found in the northern half of Australia. This group is characterized by 
minni-ritchie or “cat scratch” bark which is dark red or red-brown and curls off in 
narrow strips. In A. lysiphloia and its allies the phyllodes are dark green, compar¬ 
atively narrow, several-veined and usually clothed with lax hairs. The .spicate 
inflorescences are borne on long peduncles and the petals of the flowers have a 
prominent midrib (especially noticeable in the buds). The legumes are resinous, 
reticulately veined and the margins prominent. 


JULIFLORAE 

Falcatae 

Acacia blakei Pedley 

Acacia blakei Pedley in Contr. Queensland Herb. 15:6 (1974). 

Holotype; Pedley 323 (BRI). 

Specimens Cited: New South Wales; border of North Coast-Northern Tablelands; 1.8 km 
NE. of Sandy Hill on the Bruxner Highway. 28° 54' S, 152° 15' E, 500 m alt., small rounded 
tree 8-10 m high with light yellow flowers and fibrous bark; in cucalypt forest by roadside, 
R. Coveny 5732 and N. Lander (NSW 108432, wood voucher for phytochemical survey, BRI); 
Sandy Hill, 18 miles [29.0 km] E. of Tentcrfield, R. H. Cambage 2925, 9.1911 (NSW), in bud. 

Flowering Period: August to October. 

These collections represent the first records of A. blakei from New South Wales. 
This species has quite a wide geographic range in Queensland where it occurs in the 
Mitchell, Leichhardt, Maranoa, Darling Downs, Burnett and Moreton Districts, but 
extends just over the border into northern New South Wales (L. Pedley, pers. comm.). 

A. blakei has a superficial resemblance to A. clieelii Blakely which has been 
recorded from the Northern Tablelands, North and Central Western Slopes and North 
Western Plains of New South Wales but does not occur in Queensland. The latter 
species differs in its glaucous branchlets, markedly falcate phyllodes, broader in¬ 
florescences (mostly 6-8 mm in breadth) and calyces densely clothed with a golden 
indumentum. 
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A. hiirrowii Maiden is closely related to A. hlakei but the latter differs in its larger 
phyllodes (5-7 cm long and 7-26 mm wide), its more elongated pulvini (3-5 mm long) 
and longer inflorescences (3-6 cm long). The former species occurs on the North 
Western Slopes and North Western Plains of New South Wales and in the Darling 
Downs, Maranoa and Leichhardt Districts of Queensland. 

Another species with which A. hlakei could be confused is A.jiilifera which has 
terete or slightly flattened legumes as well as densely pubescent foliage and branchlets 
on young plants. A.jiilifera is widely distributed in Queensland. 


.lULIFLORAE 

Group of Acacia whitei 
Acacia guymeri Timlale, sp. nov. 

A. whitei Maiden arete afflnis sed differt: habitu altiore effuso, spicis diffusis, 
floribus pallidioribus flavidis, late dispositis, pedunculis inflorescentiarum maturarum 
plerumque elongatioribus (6-25 mm longis) et angustioribus (circiter 0.4 mm dia- 
metro), phyllodiis angustioribus (circiter 1.3-1.5 mm latis), 50-100-plo longiora 
quam lata, nervo medio nervoque marginali prominentibus, nervis 2 longitudinalibus 
minus conspicuis nervo medio parallelis, ovariis glabris. 

Closely allied to A. whitei Maiden but differing in the taller, open habit, the 
diffuse spikes, the paler yellow, widely spaced flowers, the peduncles of the mature 
inflorescences usually more elongated (6-25 mm long) and narrower (c. 0.4 mm in 
diameter), the narrower phyllodes (c. 1.3-1.5 mm broad), 50-100 times as long as 
broad, the midrib and marginal vein prominent with 2 longitudinal less conspicuous 
nerves parallel to the midrib, the ovaries glabrous. 

Single or multi-stemmed shrub 1.5-2.5 m high, bark smooth and silver grey. 
Branchlets slightly scurfy, tuberculate on the younger parts, reddish brown or some¬ 
times yellowish red, later greyish brown, terete except towards the apices, glabrous, 
with a waxy surface, the ridges becoming more pronounced towards the apices, 
whitish lenticels prominent on the older branchlets. Phyllodes yellowish green with 
paler margins, narrowly linear, straight or curved, 7.5-15 cm long, c. 1.3-1.5 mm 
wide, the surface often scurfy and with dark red squamules towards the base, the 
midrib prominent with 1 vein ± parallel on each side; apex apiculate and sometimes 
curved, bearing a small orbicular gland; base tapering very gradually into a pulvinus 
c. 1.5-2.0 mm long, bearing just above the latter a gland which is orbicular, dark 
red to black, raised slightly above the surface and c. 0.3 mm in diameter. Inflor¬ 
escences yellow, spicate, borne singly in the axils of the phyllodes, IO-20-flowered, 
the peduncle (6-) 15-25 mm long in mature inflorescences, yellowish green. Bracts 
2 at the base of the pedicel, 1.2-1.5 mm long, dark red or dark brown, glutinous or 
sometimes scurfy, concave, i broadly ovate to lanceolate. Bracteole c. 0.7-0.8 mm 
long, yellow or red, club-shaped with a broad base, bearing several red squamules on 
the surface and margin. Caly.x c. 0.6-0.8 mm long, cupola-shaped, 5- or rarely 
4-lobed, dissected j-.J of its length into acute or shortly acuminate lobes each 
with a prominent midrib, about | of the length of the corolla, creamy yellow, the 
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apices darker with orange or dark red squamules, glabrous except for the 
margins. Corolla 1.5-2.0 mm long, dissected from f or almost to the base mto 5 
(or rarely 4) narrowly elliptical lobes, pale yellow, whitened towar s ’ 

midrib very prominent, sometimes with long white hairs at t e apex o i 
but otherwise glabrous. Stamens yellow, the filaments numerous, -. • ’ 

anthers bilocular. Ovary 0.7-0.9 mm long, 0.3-0.6 mm broad, ± o ong, g a , 
greenish yellow and red, the style cream-coloured, 1.7-4.0 mm ong. 
stipitate, straight-sided or scarcely constricted between the seeds, tiic' an a i 
woody, brown or dark brown with prominent, raised, lawn margins, . . ein 

long, 0.4-0.5 cm broad, linear, slightly convex over the seeds, tapering gradua y 
at the base, the apex curved and acuminate, the surface glabrous with 
dark reddish lenticels. Seeds longitudinal in the legume, 3.0-3.5 mm ong, -. -• 

mm broad, compressed, i oblong-elliptical or broadly oblong-elliptical, tan co ourc , 
later black, the surface ruminate, the pleurogram closed, the areole c. 1.5 mm ong 
and c. I mm broad, ± oblong or broadly oblong, the funicle cream-co ourc , 
flattened, ribbon-like, expanded into a fleshy cupuliform aril on top of the seed. 

Holotype; 36 km [22.4 miles] WNW. of Mt Carbine, Laura road, Queensland single-or 
multi-stemmed shrub 1.5-2.5 m, bark smooth, silver grey, in disturbed community ^ wr 
on low rocky hill, soil skeletal, G. P. C/O’/nc/" 898^ 12.i.l977 (NSW). Isotypes. , , 

CBG, K, L, MEL, NE. PERTH, US. 

Distribution: 33-36 km WNW. of Mt Carbine in the vicinity of Spring Ck, Cook District, 
Queensland, with Crevillea parallela ?, Melaleuca, in eucalypt woodland, on roc y ri ge in 
skeletal soil. 


Flowering Period: January, mainly buds but some flowers in bloom. 

Fruiting Period: January, new legumes; September, old fallen legumes present. 

Specimen Examined: Queensland: Cook District: 0.5 miles [0.8 km] S. of Spring Creek 
on low road cutting by roadside, 12.2 miles [19.6 km] by road from McLeod River travelling N., 
33 km WNW. of Mt Carbine towards Cooktown, lb” 27' S, 144° 50' E, multi-stemmed shrub 
2-2.5 m high with smooth grey bark and brown pods, scarce on rocky ridge with Crevillea 
parallela?, Melaleuca, in eucalypt woodland, R. Coveny 6969 & P. Hind 9.1975 (NSW 107864, 
woodblock voucher for phytochemical survey; BRI, CANB, K, MEL, NSW', US). 

According to Maiden & Betche’s classification (1916) A. giiymeri would be a 
member of the Juliflorae, being a phyllodinous species with cylindrical spicate 
inflorescences. In Proc. Roy. Soc. Queensland 30: 35 (1918) Maiden placed its 
ally, A. white! Maiden, in the Juliflorae Tetramcrae. However, except for the 
sometimes 4-merous flowers in both A. guymeri and A. whitei, 1 do not consider that 
they are closely related to other members of the Tetramerae. Maiden had already 
indicated (loc. cit. 37) that the flowers and fruits of A. whitei were very different from 
two Western Australian species in the Tetramerae, viz. A. cochliocarpa Meisn. and 
A. neurophylla W. V. Fitzg. The fruits of A. guymeri and A. whitei are flattened, 
thick and almost woody with a wide, raised, pale-coloured margin. They differ 
markedly from the fruits of the following members of the Tetramerae in which the 
legumes are ± cylindrical, often striate or wrinkled, mostly brown and lacking a 
raised, pale-coloured margin: A. alpina F. Muell., A. dallachiaiut F. Muell., A. 
Jlorihiiiula (Vent.) Willd., A. longifolia (Andr.) Willd., A. longissima H. Wendl., 
A. mucronata Willd. ex H. Wendl., A. obtusifolia A. Cunn., A. orites Pedley, A. 
phlebophylla H. B. Williamson and A. riceana Henslow. 
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A. guymeri belongs to a small group of species native to northern Queensland, 
viz. A. wliitei Maiden and a new species (which will be described shortly by Mr L. S. 
Pedley) collected by E. M. and B. R. Jackes near Argentine Mine, 60 km WNW. of 
Townsville on 8.x.1976 (BRI). The latter has a low prostrate habit, whereas A. 
guymeri is an open, very diffuse, single- or multi-stemmed shrub and A. wliitei is a 
low compact shrub. All three species have comparatively large flowers which are 
mostly 5-merous but sometimes 4- or 6-merous, with very prominent midribs on the 
petals especially in the buds. Other distinctive features shared by these taxa are: 1) 
the acute to shortly acuminate calyx-lobes bearing reddish or orange squamules 
towards the apices, 2) the prominent midribs of the sepals, 3) the club-shaped bract- 
eoles bearing reddish squamules, 4) the plurinerved phyllodes each bearing one 
inconspicuous orbicular gland at the apex and base (just above the pulvinus) and 5) 
the rather flattened, thick, almost woody legumes with prominent, pale-coloured, 
raised margins. Both A. wliitei and A. guymeri have comparatively broad, flattened, 
ribbon-like funicles but 1 have not seen seeds of the third species. 

The species from Argentine Mine has very narrowly linear, hexagonal phyllodes 
5-10 cm long, and c. 0.5-1 mm wide, whereas in A. wliitei and A. guymeri the 
phyllodes are flattened and never hexagonal in cross section. In A. guymeri they 
are very narrowly linear i.e. 50-100 times as long as broad, being 7.5-15 cm long and 
c. 1.5 mm wide, with a prominent midrib and one ± parallel longitudinal vein on 
each side. In most collections of A. wliitei the phyllodes are 4.5-9 cm long and 
c. 4-6 mm wide, being 11-15 times as long as broad with 7 well-defined parallel 
veins. However in T. L. Bancroft NSW 136983 collected at Stannary Hills in June 
1909 the phyllodes are much narrower than usual in A. wliitei being c. 2.0-2.2 mm 
broad and the number of longitudinal veins on each side of the prominent midrib 
varies from one to two. This specimen agrees with other material of A. wliitei in 
its almost sessile spicate inflore.scences, glabrous flowers and hoary ovaries. Maiden 
designated the type of the latter species as being collected at Stannary Hills, via 
Irvincbank, North Queensland, in 1910 by T. L. Bancroft (without citing a collector's 
number). There are two sheets in the National Herbarium of New South Wales 
obtained in that locality by Bancroft. 1 am choosing NSW 108134 as the lectotype, 
since the date of collection (i.e. 1910) has been cited on the label. The other sheet, 
which is labelled “Stannary Hills, a bush about 6 ft, T. L. Bancroft 230", is undated. 
The phyllodes in both specimens are consistently 7-veined but in the lectotype they 
range from 3.7-13.5 cm long and 2.5-4.5 mm broad, whereas in Bancroft 230 they 
are 7.5-15 cm long and 3.5-5.5 mm broad. A probable isotype labelled “Stannary 
Hills, T. L. Bancroft 171, 1910” is located in the Queensland Herbarium (BRI 11163) 
and consists of two slightly dissimilar specimens. The flowering material mounted 
on the left hand side has very narrowly linear phyllodes. (c. 65 limes as long as broad), 
i.e. up to 13 cm long and 2.0-2.5 mm wide, mostly with 7 parallel veins, although 
in some cases only the midrib and 4 ill-defined veins may be discerned. In the fruiting 
specimen on the right hand side there are always 7 clearly defined veins in the phyllodes 
which are broader (3.5-4.5 mm wide). In the Queensland Herbarium there is a 
second sheet (BRI 229134) but it bears two labels “Stannary Hills, grows abt. 2 ft 
high, T. L. Bancroft 171" and “more specimens of 171—230 Acacia doratoxylon is 
a bush about 6 ft high. No. 17! is only 2 feet or so and found in a dilferent place”. 
In BRI 229134 the phyllodes range from 8.5-15 cm long and 2.0-2.5 mm wide with 
mostly 7 (but sometimes 5) often poorly defined veins. 
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A. guymeri has only been recorded from the type locality, viz. Cook District, 
36 km WNW. of Mt Carbine on the road to Laura, whereas A. nliitei has a more 
southerly range in the Cook District at Stannary Hills and Davies Creek near 
Mareeba, as well as at Herberton and Paluma towards Ewan in the North Kennedy 
District. 

In A. guymeri the flavonoid pattern of the heartwood is melacacidin -|- 
leucofisetinidin in low concentration (D. G. Roux, pers. comm.) whereas in A. 
whitei it is teracacidin + 8-0-methyl ethers (Tindale and Roux p. 832 (1974)). Both 
results are typical for members of the Juliflorae. 

This species is named after Mr Gordon Guymer, Dept, of Botany, University 
of New England. At my request he took photographs of and collected further 
material of this Acacia from the original site where Messrs R. Coveny and P. Hind 
discovered A. guymeri. 


BOTRYOCEPHALEAE 
Acacia chinchillcnsis Tindale, sp. nov. 

Acacia polybotryae Benth. arete aflinis, sed differt: floribus in capitulo pauciori- 
bus ( 11 - 22 ), pinnis brevioribus ( 0 . 8 - 2.0 cm longis), angustioribusque ( 0 .5-1.0 cm 
latis), pinnulis brevioribus ( 2-7 mm longis), costis pinnularum obscuris non sulcatis 
sine venulis lateralibus basalibus, calycibus corollis circiter tripio (nec duplo) 
brevioribus, lobis calycum triangularibus quintam partem longitudinis tubi acquanti- 
bus. 

Closely allied to Acacia polybotrya Benth. but differing in the fewer flowers 
(11-22) in a head, pinnae smaller (0.8-2.0 cm long) and narrower (0.5-1.0 cm broad), 
the pinnules smaller (2-7 mm long), the midribs of the pinnules obscure, non-sulcate, 
without basal lateral veins, the calyces shorter being | of the length of the corollas 
instead of the lobes of the calyces triangular dissected to 5 of the length of the 
tube. 

Multi-stemmed, spreading, glaucous shrub 0.3-2 m high, the bark of the trunks 
smooth, grey-brown, greenish brown or yellow-brown, often slightly glaucous. 
Brancblets terete, sometimes glaucous, often with faint longitudinal ribs, pilose with 
soft white hairs especially on the young tips. Leaves with a dark grey, shortly 
pilose, basal pulvinus 0.5-1.5 mm long; petiole 2.5-6 (rarely up to 9) mm long, 
shortly pilose, terete, mostly bearing just below or between the lowest pair of pinnae 
a gland which is stalked, glabrous or pilose, brown or red-brown, glaucous, spherical, 
c. 0.1-0.3 mm in diam., with a brown- or yellow-rimmed orifice; rhachis c. 0.7-2.3 cm 
long, slightly angular and flattened, rarely with a similar gland Just below the apical 
pair of pinnae, shortly pilose, red-brown or greenish brown, sometimes glaucous; 
terminal seta deltoid, straight or slightly recurved, with an inconspicuous orbicular 
gland at its base. Pinnae (2-) 3-4 pairs, c. 0.8-1.4 cm long, rarely up to 2 cm long, 
c. 0.5-I.0 cm broad, often markedly glaucous. Pinnules 5-10 pairs, 2-7 mm long, 
0.5-1.0 mm broad, glabrous or very sparsely pilose towards the apex, narrowly 
oblanceolate or oblanceolate. sometimes cultrate, the margins often slightly recurved, 
the apices acute, bluntly apiculate or broadly rounded, often slightly oblique, with 
a minute obtuse mucro, the midrib obscure, almost central, non-sulcate and without 
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basal minor veins. Flower-heads yellow or golden yellow, globose, 3-5 mm in diam., 
borne in racemes (up to 3x as long as the leaves) or towards the apices of branchlets 
in panicles, 11-22 flowers per capitulum; peduncles 2.5-5.0 mm long, glabrous, 
terete, red-brown or light brown, sometimes glaucous. Brads at the base of each 
peduncle c. 0.5-0.8 mm long, deltoid, light to dark brown or red-brown, sometimes 
glaucous, glabrous on the surface and shortly ciliolate along the margin. Bradeoles 
c. 0.6-0.8 mm long, light golden brown, red-brown or dark brown, the pedicel 
ciliolate on the surface and margins, expanding into a spathulate or peltate apical 
portion which is ciliolate along the margin. Calyx 5-merous, c. 0.5-0.8 mm long, 
obconical, scarcely dissected to almost I of its length into rounded, subacute or 
acute lobes slightly darker or much darker than the corolla, light golden brown or 
red-brown, clothed with short white hairs along the margins and with a row of 
longer, stiff, usually crisped or deflexed, white hairs rarely along the midrib but 
sometimes between the lobes. Corolla 5-merous, yellow, brownish towards the 
centre, c. I.0-I.7 mm long, dissected of its length, glabrous or sometimes with 
a few hairs towards the keeled, often darker apices of the petals, the margins granu- 
lose. Filaments of the stamens numerous, bright yellow, c. 2-4 mm long. Ovary 
subsessile, c. 0.4-1.1 mm long, c. 0.2-0.5 mm broad, ovate or ovoid, pale golden 
brown or red-brown, glabrous or with a few, white or cream-coloured, long or short 
hairs. Style pale yellow, c. 2.5-4.0 mm long, glabrous. Legumes with a stalk 
c. 0.5-0.6 mm long, 5-10 cm long, 4-7 mm broad, dull brownish-black or grey, 
often ± bluish glaucous, rt constricted between the seeds, slightly convex over the 
seeds, often falcate, the surface and margin pilose or villous when young, later clothed 
with long, coarse, white, ± appressed hairs up to 1 mm long, the margin not con¬ 
spicuous, red-brown and c. 0.2 mm wide. Immature Seeds dull brown or black, 
oblong-elliptical, longitudinal in the legume. 

Holotyi’e: Chinchilla-Auburn road, 36.7 km [22.8 miles] N. of Chinchilla by road, 
Darling Downs District, c. 26“ 30' S, 150“ 38' E, Queensland, multi-stemmed shrub to 2 m high 
with green-brown, smooth bark (slightly glaucous), branchlets yellow-green (glaucous), leaves 
glaucous, comnton in sandy soil in Callitris coliimcIlaris-Eucalyptm (ironbark) forest with Acacia 
conferta, A. .leiiiilunala, etc., K. Coveity 6813 & P. 29.viii. 1975 (NSW 108120, woodblock 
voucher for phytochemical survey) (NSW). Isotypes; A, AD, B, BRI, CANB, CBG, G, K, L, 
LE, MEL, MO, NU, P, RSA, XL, UC, US, Z. 

Distribution: Darling Downs District, South Eastern Queensland, in ironbark eucalypt 
(EacalypUis iiiclanophloia eW.)-Callilris coliiinellaris-Ca.suarina woodland, in sandy or gravelly 
soils. 

FrowERtNG Period: July-September, in heavy bloom. 

Fruiting Period: August and December. 

Specimens Examined; Queensland: Darling Downs District: Auburn-Chinchilla road, 
40.7 km [25.3 miles] N. of Chinchilla by road, multi-stemmed shrub I m high with yellowish- 
green branchlets (glaucous), smooth green-brown bark, common in sandy soil in Callitris 
coliimellaris-Eilcalyptus (ironbark, bloodwood) forest with Acacia coiifcrta, A. doratoxylnn var. 
aiigilstifolia, Hakea purpurea, IVesIringia etc., R. Coveiiy 6818 & P. Hind 8.1975 (NSW 108119, 
woodblock voucher for phytochcmical survey; A, BRI, CANB, CBG, K, MEL, PERTH, UC, 
US); Chinchilla-Auburn road, 36.2 km [22.5 miles] N. of Chinchilla by road, 26“ 30' S, 150“ 38' 
E, multi-stemmed shrub 30-40 cm high with smooth yellow-brown bark, glaucous leaves; in 
sandy soil in Callitris coliimcllaris-Eucalyptus (ironbark) forest with Acacia cottferta, A. seiiiilunata, 
Hovea, Prostanthera, etc., rare, R. Covcity 6809 & P. Hind 8.1975 (NSW); Chinchilla-Auburn 
road, 22 miles [35.4 km] N. of Chinchilla, growing in red-brown sandy soil with Cypress Pine, 
Bull Oak and Ironbark, shrub to 4 ft [1.2 m], leaves glaucous, R. IF. Johnson 2677, 9.1963 (BRI); 
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30 km N. of Chinchilla, 26° 2.1' S, 150° 40' E, rounded shrub to c. 1.5 m, foliage grey-green, 
flower-heads bright yellow, on gravelly soil on roadside and in woodland of Eucalyptus 
melanophloia-CaUitris columeUaris, L. Pedley 4127, 8.1973, spreading shrub c. 1 m tall with 
glaucous foliage, on sandy soil on roadside, Pedley 4024, 12.1972 (BRI, NSW); Chinchilla, 
G. iVard NSW 107002, 7.1964 (NSW); on a minor road, c. 20 km NE. of Tara, a slender delicately 
branched shrub 0.6 m tall with 3-4 stems, mainly in poor eucalypt ironbark woodland with 
Casuarina luelimanii and C. glaiica, N. Hall H 771123, 9.1977 (FRl, NSW, PERTH); 10 miles 
[16 km] NE. of Tara, spreading shrub 1-4 ft [0.3-1.2 m), on sandy soil, R. Andrews 9 1966 
(BRI 63787). 

The specific epithet ‘chinchillensis’ is derived from the name of the township 
Chinchilla in which district this species is prevalent. 

A. chinchillensis is closely allied to A. polyhotrya, the differences being set out 
in the diagnoses on p. 380. The former species is restricted to Queensland where 
it has a more northerly distribution than A. polyhotrya and occurs in drier country. 
The latter species ranges from the Darling Downs District of Queensland to the 
North Western Plains (especially the Pilliga Scrub) and the North and Central 
Western Slopes of New South Wales. 


BOTRYOCEPHALEAE 
Acacia debilis Tinciale, sp. nov. 

A. pniinosae A. Cunn. ex Bcnth. arete affinis sed differl: capitulis maturis 
minoribus (3.5-6 mm diametro), floribus in capitulo paucioribus (15-33), calycibtis 
0 .6-1.0 mm longis, lobis calycum triangularibus (nunquam spathulatis) quintam vel 
tertiam partem longitudinis tubi aequantibus, glande petioli plertimque medium 
versus sita, lineari vel ovali paullo elevata, glande inter pinnas inferiores nulla vel, 
si non nisi pari unico pinnarum adsint, glande unica lineari vel ovali parum infra 
pinnas sita. 

Closely allied to Acacia priiinosa A. Cunn. ex Benth. but mature capitula smaller 
(3.5-6 mm in diameter), with fewer (15-33) flowers per capitulum, the calyces 0.6- 
1.0 mm long, dissected to of the length of the tube into triangular (never 
spathulate) lobes, the gland of the petiole usually occurring towards the middle, 
gland absent between the basal pair of pinnae, or if there is only a single pair of 
pinnae, a linear or oval gland slightly below it. Plate Xlll. 

Spindly shrub or small tree, 2.5-6 m high, the trunk slender with smooth, greyish 
green or reddish green bark. Branchlets brown or yellow grading to red-brown, 
glabrous, inconspicuously ribbed longitudinally or almost smooth. Young tip’s 
golden brown to reddish brown. Leaves: pulvinus glabrous, dark brown, 3-5 mm 
long; petiole O.S^.O cm long, glabrous, terete, usually bearing about half-way 
between the pulvinus and basal pair of pinnae a gland which is conspicuous, glabrous, 
linear to oblong or oval, 2-7 mm long and with a yellow- or dark brown-lipped, 
obcuneate or slit-like orifice, a gland absent below the basal pair of pinnae except 
in some cases where only 1 pair of pinnae is present; rhachis 0.8-4.7 cm long, 
glabrous, usually bearing just below the uppermost pair of pinnae a gland which is 
round, obcuneate or oblong, glabrous, 1-2 mm long, with a slit-like or round orifice 
and yellow or dark brown lips; terminal seta recurved, c. 1.5 mm long, with a small 
orbicular gland at its base. Pinnae greyish green, slightly glaucous, glabrous. 
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Plate XIII 


C. Payne del. 



Acacia clebilis Tindaie 

a. Pinnules, b. capitulum. c. legume in side view. d. legume with seed. e. pinnae and 
inflorescences, f. stamens, g. bud and flowers, h. gland on petiole. 
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(I-) 2-4 pairs, 3-7 cm long, 1.0-3.7 cm broad, sometimes with a round or oblong 
gland c. 0.5-1.0 mm long at the base of the petiolule above the secondary pulvinus; 
terminal seta c. I mm long, with an orbicular gland at its base. Pinnules 5-15 
(-23) pairs, 6-15 mm long, 1.5-6.0 mm broad, with a prominent excentric vein and 
mostly 2 basiscopic shorter veins not reaching the margin, broadly rounded or 
slightly emarginate at the apex with a very short, terminal mucro. Flower-heads 
golden-yellow or yellow, globose, 3.5-6 mm diam., in racemes or more usually in 
panicles, 15-33 flowers per capitulum, the peduneles glabrous. Bract at the base 
of the peduncle c. 0.5-0.6 mm long, golden brown to dark brown, deltoid or broadly 
ovate, shortly ciliolate along the margin. Bracteoles 0.6-1.0 mm long, red-brown; 
expanded apical portion peltate or obpyriform, the margin with a dense white 
pubescence; pedicel brown with a white pubescence along the margin and on the 
longitudinal ridge. Calyx 5-merous, 0.6-1.0 mm long, brown or red-brown, dissected 
of the length of the tube into acute triangular (never spathulate) lobes ciliolate 
along the margins, rarely sparsely ciliolate in vertical rows on the tube. Corolla 
5-merous, the petals free, 1.5-1.8 mm long, glabrous, keeled at the apex, c. 3-31- 
times as long as the calyx. Stamens with numerous yellow filaments c. 3.0-3.5 mm 
long. Ovary ± oblong, c. 0.8 mm long, glabrous, brown or golden brown, the style 
c. 3 mm long. Legumes 5.5-13.5 cm long, c. 0.9-1.1 cm broad, blue-black, glaucous, 
submoniliform, convex over the seeds, dull to glossy, glabrous, the surface incon¬ 
spicuously net-veined, the margin rather prominent, brown or reddish brown, c. 

O. 5-0.8 mm broad. Seeds 4—10, longitudinal in the legume, black, glossy, elliptical- 
narrowly oblong, c. 7.5-8.0 mm long, c. 3.5 mm broad (not quite mature), the 
pleurogram open towards the apex, the areole cultrate, c. 6 mm long and I mm broad, 
the funicle reddish-brown, linear, almost straight with a right-angled bend, broadening 
at the apex into a cupuliform aril on top of the seed. 

Holotype: Darling Downs District: Wanibo Creek, 17.2 km [10.7 miles] SW. of Kogan by 
road towards Tara, Queensland, 27° 10' S, 150° 39' E, spindly shrub 3-3.5 m high with smooth 
grey-green bark, brown branchlets, grey-green leaves and yellow flowers, common along creek 
in sandy soil with Acacia conferta, A. ticanei, Callitris, Leptospenniim, etc., K. Covenv 6789 & 

P. Hind 28.viii.1975 (NSW 108121, woodblock voucher for phytochemical survey) (NSW) 
IsoTYPEs: AD, B, BRI, CANB, K, L, MEL, TNS, UC, US. 

Distriuution: Leichhardt and Darling Downs Districts of Queensland, as well as the 
North Western Slopes and North Western Plains of New South Wales, in woodland or shrub- 
woodland (often associated with ironbark eucalypts) in sandy soil frequently along creeks. 

Flowering Period: July to September. 

Period of Legume Formation: Probably 3-5 months, mature fruit occurring in November 
(e.g. Hookswood, near Miles, Darling Downs District, E. J. Adams 11.1916 (BRI)). 

Specimens Examined: Queensland: Leichhardt District: Dawson Vale, near Taroom 
[c. 25° 33' S, 150° 14' El, H. I. Jensen NSH' 65882, 8.1922 (BRI, NSW). Darling Downs 
District: 13.8 km N. of Tara by road towards Chinchilla, 27° 09' S, 150' 28' E, spindly shrub 
to 2.5 m high with green-grey leaves and yellow flowers, in sandy soil beneath ironbarks with 
Acacia ixiophyiia, A. doratoxyion var. angnstifolia, Hakea purpurea, Triodia, IVestringia etc. 

R. Coveny 6797 & P. Hind 8.1975 (A, BM, Macquarie, NE, NSW, P, RSA, TL, Z); on Kogan- 
Tara road, 10 miles [16.1 km] S. of Kogan [27° 09' S, 150'40' E], on sandy creek, tree to 10 ft 
[3 m] high with slender reddish green trunk, leaves glaucous green, flowers golden yellow 
R. W. Johnson 549, 8.1958 (BRI, NSW); Wambo Creek, 17.2 km SW. of Kogan by road towards 

Tara, 27° 10 S, 150° 39'E, tall shrub 5-6 m high with smooth grey bark, branchlets yellow grading 

to red-brown, leaves grey-green and yellow flowers, common along creek in sandy soil with 
Acacia conferta, A. deanei, Callitris, Leptospenniim etc., R. Coveny 6793 & P. Hind 8.1975 (NSW 
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108122, woodblock voucher for phytochemical survey; BRI, CANB, K, NSW), shrub to 2.5 m 
high with grey-green leaves and yellow flowers, sandy soil along creek with Acacia conferla, 
A. deanei, Callilris, Lcptospermnni etc., R. Coveuy 6794a & P. Hind 8.1975 (CBG, NSW, 
PERTH, Z). 

New South Wales: North Western Slopes: Barraba, [c. 30° 23' S, 150° 37' E], H. W. R. Rnpp 
6809112, I1.I912(NSW). North Western Plains: Cuttabri, Pilliga Scrub [c. 30° 20'S, 149° I3'E], 
J. L. Boorman NSW 65889, 7.1913 (NSW); SE. Pilliga, E. H. F. Swain 6035113, 8.1913 (NSW). 

Previously most published descriptions of A. pniinosci have included A. dehilis 
to which it is closely related. However A. pniinosa is almost always associated 
with acid igneous rocks (i.e. granites and quartz porphyries). It occurs on lateritic 
and gravelly soils in the Darling Downs District of Queensland, as well as on the 
Northern Tablelands, North Western Slopes and North Western Plains of New 
South Wales. On the other hand A. dehilis is not associated with this granitic belt 
but occurs on sandy soils in the Leichhardt and Darling Downs Districts of Queens¬ 
land as well as on the North Western Slopes and North Western Plains of New 
South Wales. It has not been recorded from the Northern Tablelands of the latter 
State where A. pniinosa is common. 

I wish to thank Mr B. R. Maslin, Australian Botanical Liaison Officer, for 
examining material of the A. pndnosa-A. dehilis group at The Herbarium, Royal 
Botanic Gardens, Kew. 
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TAXONOMY OF THE BRACHYCOME LINEARILOBA 
COMPLEX (ASTERACEAE) 

C. R. Carter* 

(Accepted 2.2.1978) 


ABSTRACT 

Carter, C. R. (School of Biological Sciences, University of Sydney, N.S.W., Australia 2006) 
1978. Taxonomy of the Brachycome lineariloba complex (Asteraceae). Telopea 1 (5): 387-393 .— 
Previously published results of extensive cytological studies are supplemented by morphological 
evidence to provide the basis of a revised classification of the Brachycome lineariloba complex. 
The newly described taxa are B. hrcviscapis C. R. Carter, B. dichromosomatica C. R. Carter and 
B. dichromosomatica var. alba C. R. Carter. B. lineariloba (DC.) Druce, as circumscribed here, 
includes three cytodemes (B, 2n 12; C, 2n = 16; and E, somatic no. 10). 


INTRODUCTION 

The most recent treatment of Bracliyconief is by Gwenda L. Davis (1948). 
She observed a large variation in the size of the plants of B. lineariloba (DC.) Druce, 
noting that some fruiting plants were only 20 mm high. Davis also noted a dis¬ 
continuity in the variation of the length of the ray florets, but could not correlate 
this with any other character. She attributed the variation in the lobing of the leaves 
to the length of the growing period and concluded that “It is not considered desirable 
to erect a new variety until further specimens are forthcoming”. 

Since then a great deal of work has been done on the cytology of this complex. 
The terms “chromosome species”, “chromosome race” and “race” have been used 
in previous publications, and are used here in quotation marks when referring to 
previously published data. This usage probably reflected some uncertainty about 
the deserved taxonomic status of these entities at the time. 1 shall use cytodeme or 
deme (cytogamodemes, nensu Gilmore and Heslop-Harrison, 1954) to refer to these 
entities, except where formal taxonomic status is conferred. Smith-White (1968) 
reported three different chromosome numbers in this species. Later Smith-White 
and Carter (1970) reported a total of five “chromosome species” in the complex 
to which they referred as: A (2n = 4), B (2;; = 12), C {In = 16), D (2;i = 8) and E 
(somatic number 10, forms four bivalents and two univalents at meiotic first meta¬ 
phase). They also gave brief descriptions of the five “chromosome species” but 
did not attempt to define discriminatory characters or revise the taxonomy. 

Kyhos, Carter and Smith-White (1977) have since proposed a detailed phylo¬ 
genetic scheme for the five “chromosome races” based on several features: the 
number, morphology and behaviour of the chromosomes; meiotic analysis of 
hybrid plants; plant size and vigour; and ecogeographical considerations. The 


* School of Biological Sciences, University of Sydney, N.S.W., Australia 2006. 

t Eichler (1965, p. 297) suggests that Cassini should not have changed Brachyscome to Brachycome, 
and uses the former name. All the other papers cited here which refer to the species, have used 
the name Brachycome, and this paper will continue that familiar usage. 
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scheme proposed is unique and rather complex, but does not involve a polyploid 
series. On the basis of the evidence, “races” A and D are de.serving of separate 
specific status. 

“Races” B, C and E cannot be distinguished morphologically (even from living 
material) by any character other than chromosome number, although there is an 
increase in average size from E (the smallest) to B and C. There is, however, con¬ 
siderable overlap in size, and it cannot be used to discriminate effectively between 
the three “races” which arc treated as belonging to one species. 

For cytogenetic purposes they may be distinguished as cytodemes. Because 
they have already been used in several publications, the letters B, C and E should be 
retained to denote these cytodemes. A microfiche photograph of the lectotype of 
B. lineariloba has been examined. The decumbent to ascending growth habit and 
the locality of collection both indicate that it must belong to one of the B, C or E 
cytodemes. Therefore the specific epithet liiworiloba must remain with these cyto¬ 
demes. 

Race A has also been divided into four cytodemes on the basis of chromosome 
morphology (Watanabe, Carter and Smith-White, 1975). One of the these (As) 
is deserving of varietal status as it is geographically disjunct and morphologically 
distinct, having pure white ray florets, as opposed to pale-blue in the other three 
cytodemes. The small chromosomal differences (all have the same number, n = 2) 
and adjoining geographical distributions of demes 1, 2 and 4 are treated in detail 
by Watanabe et al., but are not considered to be of taxonomic importance. 

All specimens cited are collected by S. Smith-White and C. R. Carter and are 
located in SYD. This departs from the usual practice of examining material from 
several herbaria, which 1 have been unable to do. However the collection at SYD 
contains more than 1000 specimens of this complex, and all those cited have been 
determined chromosomally. Most of the known range of the complex has been 
searched and sampled over a period of ten years. Thus the distributions given, 
although based only on SYD specimens, represent an accurate picture of the ranges 
of the species. 11 is at least as extensive as that given by Davis (1948) which was ba.sed 
on specimens from several herbaria. Specimens determined under the revised 
taxonomy will be donated to the major herbaria in Australia. Locations given 
for all specimens are listed approximately east to west. The distributions of the 
species and cytodemes are given in Map I. 


KEY TO THE BRACHYCOME LINEARILOBA COMPLEX 


1 . 


1.* 


Scapes erect, 30-250 mm long. Ligules 5-12 mm long, pale-blue or white. Margins 
of involucral bracts not usually pigmented, rarely reddish-purple .. B. clichromosomuHca 2. 


2. Ligules pale-blue, at least on the undersides . var. dicliromosonmiica a. 

2.* Ligules white . alba b. 


Scapes decumbent to ascending, 1-200 mm long. Ligules up to 6 mm long, white. 
Margins of involucral bracts usually reddish-purple. 


3. 

3.* 


Scapes 1-20 mm long, first-formed scape less than 10 mm long. 
1 mm long . 


Ligules less than 
. B. breviscapis 3. 


Scapes 10-200 mm long, first-formed scape more than 10 mm long. Ligules 
1-6 mm long . B. lineariloba 
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Map 1. The distribution of the species and cytodemes are determined from specimens in SYD. 
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Notes to the Key 

The only plants of B. dichromosomatica seen with reddish-purple margins on 
their involucral bracts were very large, and easily identified on the basis of habit 
and ligule length and colour. The smallest plants of B. Uneariloha may be similar 
to the larger plants of B. hreviscapis in terms of ligule and scape length. However, 
they are easily separated both in living plants and herbarium material. The smallest 
plants of B. lineariloba are exiguous in appearance with only one capitulum. The 
larger plants of B. hreviscapis are more robust in appearance, and have several 
capitula. 


TAXONOMY 

1. Brachycome lineariloba {DC.) Dnice in Bot. Soc. Exch. Club Brit. Isles 4: 
610 (1917); Davis in Proc. Linn. Soc. New South Wales 73: 167-169 (1948), pro 
parte. 

Basionym: Steirogiossa lineariloba DC., Prodr. 6: 39 (1838). 

Lectotype: Wet plains, Lachlan R., A. Cimningham, 29.vii.l8l7 (G-DC; microfiche seen). 

Taxonomic Synonym: Brachycomepachyptera Tuccz. in Bull. Soc. Imp. Naturalistes Moscou 
24: 175 (1851). 

Holotype: W.A., J. Drummond 205 (KW). A photograph has been requested, but has 
not, as yet, been seen. There is a presumed isotypc in MEL. 

Habit: decumbent to ascending ephemeral to 150 mm high. Leaves usually 
basal, sometimes arising from lower part of scapes, up to 80 cm long, pinnatisect; 
segments 3-9, up to 13 mm long, I mm broad, obtuse, occasionally with a short 
filiform proximal lobe. Scapes decumbent to ascending, glabrous, nearly naked, 
10-200 mm long. Capitula 1-60, up to 13 mm diameter. Involucral bracts 8-13, 
3.5-5 mm long, 2-4 mm broad, ovate to broadly obovate, obtuse; margins entire 
to laciniate, usually reddish-purple. Ligulate florets 6-14; ligules 1-6 mm long, 
0.5-1.3 mm broad, white. Disc florets 10-35. Receptacle 2-3 mm broad, 1.5-2 mm 
high, hemispherical, moderately to deeply pitted. Fruit broadly cuneate; body 
terete; wings turgid, demarcated from body by a groove, with silky glandular hairs 
up to 2 mm long on the margins. Pappus conspicuous, 1-1.5 mm long; bristles 
of unequal length, fused in bundles. Chromosome numbers: cytodeme B— 2n — 12; 
C—2/2 = 16, E—somatic no. = 10. 

Distribution: Western New South Wales, northwestern Victoria, southern South Australia, 
along the coast of the Great Australian Bight and the Kalgoorlie region of Western Australia. 

Selected Specimens Examined: New South Wales: (Cytodeme C— 2n = 16). 58 km 
SE. of Lake Cargellico, 6795, 7.1970 ; 68 km NE. of Hay, 6772, 7.1970 ; 44 km W. of Cobar, 
4203, 7.1969; 73 km E. of Wilcannia, 2095, 8.1968; 5 km N. of Mossgiel, 672!, 7.1970; II km 
W. of Broken Hill S006, 8.1971; 3 km E. of Pooncaric, 6703, 7.1970. 

(Cytodeme B—2 h = 12). Willbriggie, 6804, 8.1970; 44 km W. of Darlington Point, 6813, 
8.1970; 39 km NE. of Hay, 6770, 7.1970; 11 km S. of Mossgiel, 6726, 7.1970 ; 5 km W. of 
Wentworth, 6859, 8.1970. 

Victoria: (Cytodeme C— 2n = 16). 6 km N. of Ouyen, 6846, 8.1970. 

(Cytodeme B—2/i = 12). 26 km E. of Warracknabeal, 6833, 8.1970; 20 km NE. of Nhil, 
6837, 8.1970; 6 km S. of Nhil, 6836, 8.1970; 3 km S. of Red Cliffs, 6851, 8.1970. 
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South Australia: (Cytodeme C—2n = 16). Manna Hill, 8013, 8.1971; 16 km E. of 
Blinman, 4800, 8.1969; 20 km N. of Hawker, 6918, 8.1970; 14 km N. of Leigh Ck., 4840, 8.1969; 
50 km W. of Marree, 4847, 8.1969; 16 km W. of Pimba, 8068, 8.1971; 150 km N. of Kingoonya, 
8088, 8.1971. 

(Cytodeme B—2/; 12). 23 km E. of Renmark, 6866, 8.1970; 26 km S. of Loxlon, 6870, 
8.1970; 8 km E. of Lamaroo, 68 76, 8.1970 ; 2 km W. of Karoonda, 6879, 8.1970; 7 km N. of 
Milendella, (5SS2, 8.1970; 14 km N. of Carrieton, 6S92, 8.1970; Cradock, 2/27, 8.1968; 20 km 
N. of Hawker, 6919, 8.1970; Wilpcna, 6909, 8.1970; 15 km NW. of Port Augusta, 236, 8.1967; 
65 km S. of Nonning, 7116, 9.1971, 16 km \V. of Rudall, 6948, 8.1970; 46 km W. of Rudall, 
6967, 8.1970; 26 km N. of Ml. Wedge, 7057, 8.1970 ; 60 km NE. of Wirrulla, 7104, 8.1970; 
25 km N. of Eyre Hwy, towards Cook, 7087, 8.1970. 

(Cytodeme E—somatic no. = 10). 33 km E. of Murray Bridge, 6880, 8.1970; 1 km N. of 

Murray Bridge, 6881, 8.1970; 16 km W. of Rudall, 6949, 8.1970; 46 km W. of Rudall, 6958, 
8.1970; 50 km S. of Lock, 7007, 8.1970; Mt. Wedge, 4715, 8.1969; 15 km N. of Mt. Hope, 
7022, 8.1970; 28 km NE. of Wirrulla, 7101, 8.1970; Laura Bay, 8878, 9.1972; Point Sinclair, 
S. of Penong, 8512, 9.1971; 16 km S. of Koonalda on coastal clilTs, 7094, 8.1970; Wilsons Bluff, 
E. of Eucla, 8497, 9.1971. 

Western Australia: (Cytodeme C—2/i = 16). 3 km N. of Kambalda, 8454, 9.1971. 

(Cytodeme B— 2u = 12). 3 km N. of Kambalda, 8456, 9.1971; 45 km N. of Salmon Gums, 

8436, 9.1971. 

(Cytodeme E—somatic no. = 10). 20 km S. of Caiguna Tank, near Point Dover, 8489, 
9.1971. 


2. Brachycome dichromosomatica C. R. Carter, sp. nov. 

Scapi erecti 30-250 mm alti. Ligulae 5-12 mm longae pallide cyaneae vel 
albae. Bracteae involucri pleriimque marginibus achromaticis. 

Holotype: ‘15 km NW. of Port Augusta, S.A. (originally labelled “9 m N. of P.A.”)’, 
5. Smith-White and C. R. Carter 2339, 25.viii.1968 (NSW). 

Habit : erect ephemeral, up to 250 mm high. Leaves basal or arising from the 
lower part of the scape, sometimes sheathing the lower part of the scape, up to 80 mm 
long, pinnatisect; segments 5-9 up to 15 mm long, 1 mm broad, obtuse, occasionally 
with a short filiform proximal lobe. Scapes glabrous, naked except for basal portion, 
erect, 30-250 mm long. Capitiila 1-70, up to 13 mm diameter. Involiicral bracts 
8-13, 3.5-6 mm long, 1.5-4 mm broad, ovate to broadly obovate, obtuse; margins 
entire to laciniate, not usually pigmented, rarely reddish-purple. Ligulate florets 
8-16; ligules 5-12 mm long. 1.5-4 mm broad, pale- to mid-blue or white. Disc 
florets up to 50. Receptacle 2-3 mm broad, 1.5-2 mm high, hemispherical, moderate¬ 
ly to deeply pitted. Fruit broad-cuneate, 3-5 mm long, 1.5-2 mm broad; body 
terete; wings turgid, demarcated from body by a groove, with silky glandular hairs 
up to 2 mm long on the margins. Pappus conspicuous, 1-1.5 mm long, bristles of 
unequal length fused in bundles. Chromosome number: In = A 0-3 large B 
chromosomes. At metaphase 1 of meiosis in plants with two B chromosomes three 
bivalents are regularly formed and such plants would appear to be n = 3 (Carter 
and Smith-White, 1972). 

a. var. dichromosomatica. 

Ligules mid- to pale-blue, at least on the underside. 

Distribution: Flinders Ranges and surrounding areas of South Australia. 
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Selected Specimens Examined: South Australia: 21 km E. of Copley, 4816, 8.1969; 
Brachina, 22'^/, 8.1968; 20 km N. of Hawker, 6920, 8.1970; Cradock, 2/26, 8.1968; 15 km N. 
of Simmonston, 4764, 8.1969 ; 25 km E. of Quorn, 2330, 8.1973; 15 km NW. of Port Augusta, 
2339, 8.1968; Uro Bluff, 4690, 8.1969; 8 km NW. of Pimba, 2427, 8.1968; 50 km W. of Port 
Augusta, 4738, 8.1969. 


b. var. alba C. R. Carter, var. nov. 

Ligulae albae. Habitat in regione Wilcanniae, Nova Wallia Australis. 

Holotype: 120 miles W. of Cobar (90 km E. of Wilcannia), New South Wales, S. Smith- 
White ami C. R. Carter 4247, 2.vii.l969 (NSW). 

Ligitles white. 

Distriiiution: Region of Lake Poopeloe, E. of Wilcannia, N.S.W. 

Selected Specimens Examined: New South Wales: “VoIo” 70 km E. of Wilcannia, 4348, 
7.1969; 90 km E. of Wilcannia, 4213, 7.1969; 90 km E. of Wilcannia, 4267, 7.1969. 

3. Bracbycomc brcviscapis C. R. Carter, sp. nov. 

Scapi decumbentes vel ascendentes 1-20 nim longi sed ille primigentis quam 
10 mm brevier. Bracteae involucri marginibus plerumque purpurascentes. Ligulae 
quam 1 mm breviores. 

Holotype: 10 km S. of Ellislon, S.A., S. Smith-White and C. R. Carter, 7042, viii.1970 
(NSW). 

Habit: stemless ephemeral up to 20 mm high. Leaves forming a basal rosette’ 
up to 20 mm long, entire or pinnatisect, segments 1-4, up to 5 mm long, 1 mm broad’ 
obtuse, occasionally with a short filiform proximal lobe. Scapes glabrous, naked’ 
1-20 mm long, first-formed scape less than 10 mm long. Capititla 1-10, up to 6 mm 
diameter. Involiicral bracts 8-9, 3-4 mm long, 1.5-4 mm broad, ovate to broadly 
obovate, obtuse; margins entire to laciniate, usually reddish-purple. Ligiilate 
florets 4-10; ligules less than I mm long, less than I mm broad, white. Disc florets 
5-20. Receptacle 1.5-2 mm broad, 1-1.5 mm high, hemispherical, moderately to 
deeply pitted. Fruit broad-cuneate, 1.5-2.5 mm long, 1-1.5 mm broad; body 
terete; wings turgid, demarcated from body by a groove, with silky glandular hairs 
up to 1 mm long on the margins. Pappus conspicuous, 1-1.5 mm long, bristles 
of unequal length and fused into bundles. Chromosome number 2n = 8. 

Distribution: Western coast of Eyre Peninsula, South Australia. 

Selected Specimens Examined: South Australia: 50 km S. of Lock, 6993, 8.1970; 
15 km N. of Mt. Hope, 7026, 8.1970; Mt. Wedge, 4722, 8.1969; 10 km S. of Elliston, 7042, 
8.1970; Laura Bay, 8877, 9.1972. 
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